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RE: West Lake Landfill OU-2 Part 1 of 2 
Ward Herst 

0 to: 
'Paul Rosasco', Dan Gravatt, david.vasbinder 
11/26/2012 09:40 AM 
Hide Details 
From: "Ward Herst" <wherst@herstassociates.com> 

To: "'Paul Rosasco'" <paulrosasco@emsidenver.com>, Dan Gravatt/R7/USEPA/US@EPA, 
<david.vasbinder@republicservices.com> 

1 Attachment The following Attachments are 
available only on CD 

Pages l-203.pdf.pdf 

Attached is Part 1 of 2 well construction information for OU-2. The boring logs / well construction summaries 
are taken from the 1996 Physical Characterization Memorandum, Volume III, dated August 15, 1996 

Ward Herst 
Managing Partner 

(636) 939-9111 phone 
(636) 939-9757 fax 
(314) 368-3874 cell 

Herst & Associates, Inc. 
4631 North St. Peters Parkway 
St. Charles, MO 63304 

01\4 

DUOl 

40466013 
3.0  

Superfund 

Information contained in this communication is CONFIDENTIAL and intended for the use of the addressee only. 
If you have received this communication in error, please notify the sender If you are not the intended recipient of 
this communication, be advised that disclosure, copying, use or dissemination of the contents of this 
communication is prohibited. 
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From: Paul Rosasco [mailto:paulrosasco@emsidenver.com1 
Sent: Friday, November 23, 2012 11:43 AM 
To: Gravatt.Dan@epamail.epa.gov; david.vasbinder@republicservices.com 
Cc: Ward Herst 
Subject: RE: West Lake Landfill: compilation of monitoring well construction data? 

The boring logs for the OU-1 wells are contained in the McLaren Hart Groundwater Conditions Report. I am out 
of town and do not have a copy of that report with me but will assemble and scan these logs/boring 
construction records when I am back in the office next week and send them to you. 

There were no boring logs included in the NRC reports and I have never seen any boring logs for the NRC borings 
(identified with the "PVC" designation in the OU-1 Rl reports). 

I only have paper copies of the OU-2 boring logs/ well construction records that are contained in the various 
OU-2 reports. Ward, could you assemble an electronic version of these and send them to all of us on this e-
mail? 

I do not have either paper or electronic copies of any of the logs of the wells around the quarry pits. Again, 
Ward, could you have someone assemble and electronic version of these and send it to us. 

Thanks. 

From: Gravatt.Dan@epamaiLepa.qov I"mailto:Gravatt.Dan@epamail.epa.qov1 
Sent: Wednesday, November 21, 2012 12:03 PM 
To: Paul Rosasco; david.vasbinder@republicservices.com 
Subject: West Lake Landfill: compilation of monitoring well construction data? 

Paul, David, 
To help interpret the gamma log data I just collected, I am trying to find construction details for the wells I logged 
(almost all of the 75 you sampled for groundwater back in July-August). I have only found a very few partial sets 
of well construction data for these wells in the reports and documents I have looked at (McLaren Hart 1996, 0U1 
Rl, 0U2 Rl, 0U1 site characterization summary, etc). Do you know of other documents or a master list where this 
construction information would be found? I've asked Shawn Muenks at MDNR to look into their well registry 
database as well. Generally, what I want to know about each well is the depth intervals for the sand pack, 
bentonite seal, concrete/grout backfill, and any steel casings, as I suspect each of these materials will attenuate 
and/or emit gammas differently. 

Thanks, 
Daniel R. Gravatt, PG 
US EPA Region 7 SUPR / MOKS 
11201 Renner Boulevard, Lenexa, KS 66219 
Phone (913) 551-7324 

Principles and integrity are expensive, but they are among the very few things worth having. 
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APPENDIX A 

SOIL BOREHOLE LOGS AND RECORD OF DRILLHOLE LOGS 

·-r 

\ 

June 1996 Golder Associates 943-2848.207 



SOIL CLASSIFICATION CHART 
GRAPHIC GROUP 

SYMBOL SYMBOL 
MAJOR DIVISIONS 

TYPICAl 
DESCRIPTIONS 

COARSE 
GRAINED 

SOILS 

Ill ORE TH "-" ao% 

Of fiiATI.ItiAL 18 

GRAVEl,.. 

AND 
QRAVEU.Y 

!OILS 

COARSE P'R~TION 

RETAINIEO ON 

M0.4 StiEVE 

'SAND 
AND 

SANDY 
SOILS 

CLEAN GRAVELS GW 

GP 

WILL~ GRADED GJtA.V'El..S, GRAVEL.~ SA. NO 

ldiXTUIII.B, LITTLE ott MO FINES 

POOIIL.Y~CUI,A.OI:O efiAYI!L.I, SRAVEL-

3AMO MIXTURES, LITTLE Olt NO FINn 

G M ltLTY eRAVELS,eJtA.Ya..-s.uo-stLT 

WITH IIIIIXTUitU 

FINES (WOU THU 11-Ji!!.J.~Jt,~~------J----------------------1 
Lit,;. I'"IMIES) 

CLEAN SAND 

(b.!!! THAM 

15,;. l"ii'II:S} 

GC 

sw 

SP 

CLAYEY IRAYI!:L5, 8111A,...f:L-SAHD -CLAY 

WELL-GitADED lANtlS, &ltA\I~LLY .I!IAHC8, 

LITTl..~ OA NO I"IIIIIS 

I"OOIILT-GRA.OI.O 8AMN, .IIAVELLY 

SAIIDI, LlTTL! ot1 MO i"lJiii!S 

~ THAN r~~~:-::::---r[[IIIIIIIIIl~~~~~~r:~~::::~~::~~~~~::~~~ M0...200 StiEVE SIZE s M SILTY SA.MDS, SAND-SILT WIXTURES 
loiORE THAN 30%. Of' 

SANDS WITH 
COARSE FRACTION 

FlNES{~THAIII 

FINE 

GRAINED 

SOILS 

MORE TloU .. N ISO% 

01'" IIIA.TEftiAL 18 

SldALL Ell TMAJil 

1110.2:00 11~\lf: 3\Z! 

~ 
MOA SIEV! 

SILTS 

AND 
CLAYS 

SILTS 

AND 

CLAYS 

12.,;. FINES) 

LIQUID LIMIT 

Lf:SS THAll 

LIQUID LIMIT 

liiR£AT'fR THA.I'II 

HIGHLY ORGANIC SOILS 

sc 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

CL..lYrY SANDS, SAND-CLAY tiiXTlJRES 

I S\L TS AMD I"U'! SANDS, 
'tOCit I" LOUR, SIL.n' 0111 CLAYEY l'lM~ 
SAMI» 0111 CLAYEY SILTS WITH SL18HT 

lllloti:8AMIC CLA.YS 01" LOW TO MEOIUI!I 

I"L.UTICIT'I', GRA\IELLT CLAYS, SAMOY 

CLATS, IILTT CLAYS, L£AIII CLATS 

OltGAIUC SIIL.TS AleO ORGANIC SILTY 

CLAYS 01- LO'II' PLAST'ICITY 

11101t9UIIC $1,.TS, MICAC~OUS OJit 

DIA.TOMAC!"OUS I"'IJiill! SAND OR SILTY 

SOILS 

l.liiiOIIIGA.IIIC CLAYS 01" HIGH PLASTICITY, 

I"AT CLATS 

OR8A.IIIIC CLAYS 01" lilllOIUM TO lUSH 

PLASTICITY, OIIIIANIC SILTS 

PEAT, HUMUS, IWAIIIP SOILS WI Ttl HI8H 

OIUAJIIIC COIIIH.IiiTS 

HOT!: DUAL SYMBOLS Aft!!: U.I!:O TO tii!IDICATI! IIOROI!:IIIL!Il'f lOlL CLASSII"ICATIOJIIIS, 

SOUl WASTE 

Denver, Colorado 

..,..,..,..,..,..,.., 
..,..,..,..,..,..,"' 

"'"'"'"'"'"'"' ..,..,..,..,..,..,.., 

mu: 

SOIL CLASSIFICATION CHART 



CL.'E'\JTjPROJE:CT 

BEDROCK SYMBOL CHART 

1m! UMESTONE 

~ DOLOMITE 

~ CLAYSTONE 

Denver, Colorado 

miiiiiJ) SILTSTONE 

D SANDSTONE 

k001 CHERT 

RECORD OF DRILLHOLE 
BEDROCK GRAPHIC SYMBOLS 

SMA OA~:: SEPT. 1995 ..:a a ... a. 94.3-23L8 

CER SCA: ... :: NA owe ~o.;R::v .-.c 
A'O' 

WEH F1LE :-.o. 2848A101 FIGURE '0 A-2 



Golder Rock Classification System 

Weathered state, structure, GSA color (code), 
grain or crystal size. rock material strength, 
ROCK TYPE (FORMATION NAME) 

We~thered SIJite• 

T•~ Oe.s01p~on 

"""' No VlSII:Oe si<;ln ot rocX material weathann.;;: 
peltlaps ~k}ht discol«ation on ma/0( 
discontinwl)' surfaces. 

Sligt1tty Oisc~oration indicates we.ath!lflf'l9 ol rodoi mate<ia! and 
WoatllorOO discontinuity surlace':l. All the fOCll: matenal may be 

disc'"ored by weatherin<>J and may 00 some\'l'tlat weal<er 
e:llomally tha.n 1n 1\.s trBSI'l condlbcn 

Moderately L!!$$ than half of IT"te rode matenal <s Oeccmpo.sed 
Weathered andlor di.s<nt~rated to a SOli. F.r~ ~ discolored 

rock. 1.5 present e<ltler a.s a cont~n..ocus lramewo11< or 
a.s comstones. 

Hi<;flly Mace than halt at lila rock. matanal <s Oe<:x>mposeod 
Weathered and/or disintegrated to a soil. Fre:t! or discolored 

rocl<. is pres&"!! either- <J:S a di~s lramew011< 
or as core&~on9S.. 

Completely AJI rock. material IS decomposed <lif"IG'Ol' 
Weathered rumtegrated to soil. The onglflal mass stllJGtum ls 

:;!tit la_rgely tnlact. 

ABS!dual AJ! rock materialts corrverted to sOL The mass 
Sot! structuro itl1d matenal labnc are oestroyed. TheiEIIS 

:.~~:rca~a;~~~.e. but tne sod hi13 root been 

Rock lolaterial Stn!ngth" 

Grade Descrot,on Field !o....-:tikation 

Graae 

I 

ll 

I>I!J 

IV 

v 

V1 

5I '/ery Sol! Giay =:astly p..:netratecl :>e~elal tncnes by fist. 

S2 Sol! Clay Eastly ;:-enetrated SB'.'eral inches by thumo. 

" Mrm C'.ay ca.n by :.enetratoo se~erat <nches by 
thumb 10'111'1 110e1erate effort 

" Sh~ ::::ay ?eadily rdenled by thumb out pene!rated 
ooiy With ;yeat el!ort 

55 Very Sn~ Clay Readily rooet1ted by thumbnajl. 

SG Hard Clay tnelented \OI'IItl dilfkulty by thumbnil.lL 

TERM CRITERION 

Very ll'loc:kly OOdded nucker lhan 1 m 

ThicklyOeddad 30-100 = 
~rum bedded lo--JO an 
Th.,ly~ l-101;1'11 

VarythonlybedOad 1·3cm 
ThJCkt,' laminated 0.3-11;1'11 
Thmly lammaled ThoM(lr ltlan 0.3 ern 

Source: Ellart, 1-i-. and E.G. Eh~rs, 1982 

WE~TWQRTH GFV.!N SCALE 

VC • Very Ccarse 
C -COIIr$& 

M- ~Aedi~m 

F ·FlOG 
VF F'rne 

1·2mm 
0.5-1 mm 
0.25-0.5 mm 
0.125-0.25 mm 
IIU5 than 0.125 mm 

Source: Srar.. H .• and E.G. E111ern. 1962 

Discontinuity Roughness" 

T)'PO::al Rougllnes.s Pro!ila$101 JRC Range: 

' 
., 

2 ,.. 

' 
.. , 

' ., 
' ~ 9·10 

' ~ 10.12 

7 ~ 12·14 

8 ~ 14-16 

9 ~ 16--19 

" ~ 16--20 

0 5 10 

::entmeters 

Polished (P) 
Shdo.~>doo (K) 

l Smoom lSI 

l 
J 

J 
Ro~91' (R) 

I] 

Diagrams for estimating percentage 

~l<lmate ran<JEI vi 
IJI1KUJal compr!lSSI\Ie 
strenqth (MPa) 

&025 

0.025. 0.05 

0.05 ·0.10 O
oompositioon by.'ol~m, .. 

.•. 
' . ., .... 

1% 7% 
Q_ 10 -0.25 

0.25. 0.50 

>0.50 . ' ~ --------------------------------------- 00:·."· 
.. ._., . 

RO 2.:<1rsmely tndemed "1011!1 tllumbnatl. 0.25. 1.0 
Weal; "'.ock 

Rl Very WIM"f.. Mod< Cn.Jmb!es under firm blcws W!!tt paint ol 1.0-5.0 2% 5% 10% 
geoto-;acal ~ammer, can be peeled by a 
pocket c-rte. 

R2 Wea><. _;:(oct Can t>e ~ by a pocks! Mtfe Wllh 5.0. 25 
-::rfficu:r.·. ,.n.-i!Jtcw 'ndentaltons macre 
by firm ::>ew WliJl pom1 oll10010<]tca.l 
hammer. 

R3 Medium S11ong CannOI :>e SO""a~ or peeled With a pocket 25-50 
Ro~ l<ntle. soecmen can 00 fracl:ured wrth Sin~ 

firm Olo-o¥ of ~loytca! hammer. 15% 25% 40'% 

R• S!ret1g "od<: SpeC!ITien roquires more than one blow of 50·100 
9EJ<Jioo;;ttcal ~mer to trac:rure ~-

R5 Very StrOn<>J SpeCll11en reqwro.s many blows ot 100. 250 
Roc/J gooiC?cal nammer to fracture •1. 

R6 ExlremeSy Speomen :an onty be cntpped With >250 
Stroog Mod: gooloo;;ttcal ~ammer. 

20% 30"~ 50% 

Discontinuity Shape Classification [JUDD D References: 

'"anar (PL) Curved (C) 

Fracture Orientation wrt Core Axis == ,., 

Denvllf, Colorado 

Ur>d~latillg (U) Sle~tST] 

mLE 

lrre<;utar (I) 
• Brown, 1981 
•· Terry and Chilingar, 1955 
Golder Associates Inc. 
Technical Procedures 
TP1.2·2 

GOLDER ROCK CLASSIFICATION SYSTEM 

CUENT/PROJECT DRAWN DATE SEPT. 95 JOB NO. 943-2848 

JIIIIJIJTI BRIDGETON ACTIVE CHECK BGT SCALE N/A 
SANITARY LANDFILL loR""EVl"'EWE'"""D -:-W=::E::-H:---+.F,.IiL~No,:_ .::.;_;_:__ __ -+.Fl""o"'uR"'E-,N"'o ---;;A...--;;3.-------1 

LAI>UW WA011! IYSTI!IIS INC. . -



Golder Rock Classification System 

Weathered state, structure, GSA color (code), 
grain or crystal size, rock material strength, 
ROCK TYPE (FORMATION NAME) 

We.athered State' 

T'~ Descnpbon 

'""" No 1'1.5Jbja ~n ol red material weattHlflnQ: 
pemaps ~ight discoloration 01 rn.ap' 
disconiH1utty sur1aces. 

Slig/lrty O.scO!ora!ion indicates weathenrg o( rod!: material and 
Wsalh!lred d"-'c011tinurty sur! aces. All !he n::>0. material may 00 

discolored try w_eatl1e<'lflg and mil)' be somewhat weaker 
externally than tn rts tresn condibcn. 

Moderately L!i!S5 than hall ol !he rod!: maleru.l is decomposed 
Weatneroo alld/or c!ismtegrateQ lo a soil. FreS'l or r:!iscolorec! 

rocK LS prese."lt eolher as a conlln..IOUS framework ot 
as corestones. 

Hi9'1ly More than hall of lhe rock mat!.!~'.)! is docomposod 
Weathered ardlor ctismtegra_ted to a gcO_I. Fred1 Of discOlOred 

re>ck LS preseflt either- as a do~s lramowa"k 
or as colestones.. 

ComD~Iety AJ! rock matenaJ i$ decomposed llt"d'ol 
Weathered ci.smtegra\ed to sod. The ong111al mass structure ls 

sl!lll~rgely intact 

Residual AJI rocK matenal is converted to soil The mass 
Sod sti\!Ciure and matenaJ fa.bric iln! :)e:Siroyed. The~e.is 

!~~rca~~~~~-e. bul tM sco~ has 1\0( t>een 

Roell t.lat~rial Stnlngth• 

Grade Des::;np1oon Field roernficatoon 

G~"" 

I 

II 

•m 

IV 

' 

VI 

" 'lery 5of1 Clay Easoly ~trated several oncnes by fist 

S2 Sol! Clay Easoly ;:-er.etrated sevural inches by t11umo. 

so i"•rm C'.ay Can by ;le0"1etrated several •nches by 
thumb wntl "l"loderate elforL 

" St•tl c:ay Peadoly 1'lOI!t'.tM by rhumb cUI penetrated 
Ofl!y Wltn ;roat etlorL 

5.1 Very SUfi Clay Readily .rooeotad t!y tnumbnail. 

" Hard Clay Indented wrm dilfictJrty by thumbna.l. 

""" CRITERION WENTWORTH GFV.IN SCALE 

Very tlloc:llty t>8dOed Thocker lhan t m vc Very Coarse 1·2mm 
Thickly bedded 30-100 em C ·Course 0.5·1 mm 
Medt!JI'T1 bedded 10-30 CfT1 M. Medium 0.25--<l.S mm 
Th.,ty !ledded J.-tOcm F· F1011 0.125-0.25 mm 
Very trunly !ledded 1-Jcm "· less than 0 125 mm 
Th.e~ly tllmLna!ed 0.3-1 em 
Th01ly lllm<nall!d Thtnnfll than 0.3 em Source: 61ar:. H .. .lNl E.G. Ehlers. 1982 

Soun::o: Stan. H .• ilt1d E.G. Ehlots. 1982 

Discontinuity Roughness* 

Typjcal RoUQilnes.s Proliklt tor JAC Range: 

l 

2 

3 

' 
' 
' 
' 
' 
• 
10 

~' 

,.. 
H 

•• 
8·10 

~ 10.12 

~ 12·14 

~ 14-16 

~ 1~18 

~ 18-20 

0 5 10 

Clllf't.,oters 

Po!oshea jP) 
Slid<ensodl!d (K) 

l·m~• 101 

J 

l 
' 

'j AOU9/' (R) 

I] 
Very Rough (VA) 

Diagrams for estimating percentage 

A.ppn:ll::omate range o1 

O
compo,;•ooo by,vol~m··· 

W1t.<UlaJ comore.s3Ne 
stroogth (MPa) 

<0.025 

0.025. 0.05 
O.Cl5. 0.10 

0.10 0.25 

0.25 . 0.50 

>Q.SO 

... 
.: . . ... 

1% 3% 

. ' ( 

70' 
0 

-------- ------------------------------ 00:·."· 
RO S<:tromely 1n0en1ed ...m thumbnail. 0.25. 1.0 

.. ._ 'f ~ 

WeaJ< ".oc~ 

AI Very We.aK Mock Cn.Jmble:s under fi1TT1 blows with pom! of 1.0. 5.0 2% 5% 10';1., 
geolog.C31 :-oammer, can be peeled by a 
pocket o::·vle. 

R2 WeaK ;,oc.K Can ~ ::E-eled by a pocket i<Jiofe wrth 
Crtficu.'tv. sraJicw :n.:lentatoons made 

5.0-25 

by firm ;x:w w•ln poont of goolog1eal 
ham met. 

A3 MeC"<um Stmng CannOI :>e SO"aped or peeloo With a po:::>ctet 25. 50 
Ro~ io"11fe. specmefl can be !"ra~red wr111 son99 

firm otow of 11!0/ogoeal hammer. 15% 25% 40% 

"' Strong Rod<: Specrmen roquii1!S mora t11an one blow of 50-100 
99£11Qglcal hammer to tra~re it 

AS Very Strong Speomoo requiiBS many biOW!i ol 100. 250 
Rod< goologt:;a~.'lammer to fracture it. 

AS Ex"! rem ely Specimeo :an only be CMipped With ::.2SO 
Strong Rock geoiogocal :"Jammer. 

20% 

Discontinuity Shape Classification DUDDCJ References: 
• Brown, 1981 

c~rved (C) 

Fracture Orientation wrt Core A.xis == == "' SO' 
'113 1092.300/25770 "-"95 

ffiLE 

Denver, Colorado 

lrr&Q~Iat (I) ··Terry and Chilingar, 1955 
Golder Associates Inc. 
Technical Procedures 
TP1.2-2 

GOLDER ROCK CLASSIFICATION SYSTEM 
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PHOTO 1: Example of a natural fracture in the Warsaw Formation 
at PZ-111-KS, Run# 19 from 223.5-225.5 ft. The fracture 
was described as follows: 90'-J,I,SM,CL. 
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PHOTO 2: Example of drilling induced fracture in the St.Louis 
Formation at PZ-205-SS, Run# 5 from 88.4-90.9 ft. 
Note that black "X" used in field examination to denote 
drilling induced fractures. 
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PHOTO: 3 Example of natural fractures in the upper St.Louis formation at PZ-208-SS, Run# 2 from 23.2-28.3 ft. I See .record of dri!lhole for descriptions of fractures. 
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EXAMPLES OF ROCK CORE PHOTOGRAPHS 
SHOWING NATURAL . 

Omver, Coiofsdo AND DRILLING INDUCED FRACTURES 

CUENT /PROJECT DRAWN BGT DATE JULY 1996 JOB NO. 943-2848 

1111'111111 WEST LAKE LANDFill CHECKED BGT SCALE N/A DWG. NO./REV. ~0 

UIDI.AW ".WASTE SYS'I'EMS FMC. ReVJEWED WEH FILE NO. FIGURE NO. A-4 
--- -----~ 
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SOIL 

LAIDLA\.J/OU2 RI-FS/MO 
~EST LAKE LANDFILL 

OPERABLE UNIT 2 

I I SotWI.E NUI&R 

I -llESCil!PTION OF WIIWIIN.. 

(Q.0-7.2 Ft.) Firn, dusky yellowish brown 
<lOYR 2/2), SILTY CLAY, little organics, 
NR, Moist, <CU. <LOESS) 

E!! 4.0 Ft., color changes to nodero.te 
yellowish brown (!OYR 5/4) 

<7.2-11.6 F't.) Firl'l, noderate yellowish 
brown <lOYR 5/4), MOttled SILTY CLAY, 
NR, l'lOist, <CU, <LOESS) 

Loose, 
brown <lOYR 5/4), Mttled SILT, 
NR, MOist, (MU, (LOESS) 

BOREHOLE LOG 
OOA!NG NO. 
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111/lllllilf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE tW.IE AND LOCATION DRIUJNCI IIETHOO: 

6.25 inch I.D. Hollow Sten Auger 

SNoii'I.INGIIETHOO: 

LAIDLA'w'/DU2 RI-F"S/MD 
SPLIT SPOON: 2.0 inch O.Dji.S inch LD. (SP) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch D.D./2 13/16 inch J.D. <SH) 
OPERABLE UNIT 2 WAlm LEIIEI. 

l1WE 

DATE 
NORTHING: 1068842.03 

CAStHG OEP'IH OATUiaC EASTING: 517211.63 ELEVATION 483.8 

DRilL RIG CME 75 - TRUCK MOUNT SURFACE CONOmONS 

ANGLE B£MtNG 

SAIIPU: HA!oilo!ER 

~ i! I i I SMIPI.E NIJII!ER ~ 

i - i §~ OESCRII'IION Of IIA~ 

~ ~ 
<11.6-19.2 ft.) Loose, Modera.te yellowish SP = brown OOYR 5/4), nettled CLAYEY SILT, 

® 1- NR, 1'1ois1:, <MU, <LOESS) = l=-16 
f- 1-- -:: 

~ 3 1.2' 
4 2.0' tl = 1- 7 (60%) SP 

r::.-17 10 

® -= 
~ = ..... = -18 

3 1.9' 
1-- -= 

r= 4 2§ = r=- 19 
5 95%) 

II SP -= 7 
@) ~ (19.2-22.4 F't.) Loose, light olive gra.y = 1- <SY 6/D, CLAYEY SILT, NR, noist, <MU, = r::.-20 = <LOESS) 1-- -:: 

~ 5 1.5' 
6 2.0' = 1- 7 75%l SP r=- 21 8 

® -= 
~ = 1- = r::.-22 

2 1-- -= ~ 1.2' (461.4) 22.4 
7 2.0' ... :" <22.4 28.2 f't.) CoMpact light olive gray = 1- 9 (60%) 

r::.-23 
<SY 6/D, Fine SANDY SILT, NR, dry, SP -= 10 .... <SH), <ALLUVIAL) @ ~ 

.... = . . . . 
1- .... = . . . . 
r::.-24 

.... 
1--.... -:: 

~ 5 1.7' .... 
10 2]7 

.... = .... 
1- 9 85%J ... 

1:11 SP 
l=-25 14 

@ -= 
~ .... = . . . . 
1- ... :- @ 25.4 ft., partings of light olive gray = ~26 ... :,- (SY 6/D, CLAYEY Sll T 

1-- -= ~ 3 1.4' 

9 2.0' .... = 1- 14 GO%J : : : : SP 
r::.-27 15 

.... -= .... 
@ ~ 

.... = .... 
~ 

.... = .... .... 
1--.~28 .... (455.6) 28.2 -= 3 0.0' .. 

5 2.0' (28.2 32.1 ft.) CoMpact, light olive = 7 (Q'J.) gray <SY 6/D, Mottled CLAYEY SILT, SP -= ~29 11 organics wt:>t at 29.0 Ft., NR, 

@) no<st-wet, CMU, (ALLUVIAL> = ~ = 1-

LOG 
IIORlNO NO. 

PZ-100-KS 

SH£ET 

2 Of 3 

OOIU.JNG 

STARr flNISH 
TIME TillE 

13:20 17=42 

DATE DATE 
1125/95 1125/95 

REIWIJ(S 
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IIIJi/111 SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE NAWE N<IO l.OCATIOH llfmJJHG ~ 
6.25 inch J.D. Hotlow SteM Auger 

SAIOl'I..NG IIE1l«l&. 

LAIDLA\J/OU2 RI-FS/MO 
SPLIT SPOON: 2.0 inch O.D./!.5 inch J.D. <SP) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.DJ2 13/16 inch I.D. <SH) 

OPERABLE UNIT 2 
WillER L£Wl. 

TIWE 

IllitE 
NORTHING: 1068842.03 

CASING DEPTH DATUM EAST!NG• 517211.63 El.EVATIOH 483.8 

ORil.l RIG CME 75 - TRUCK MOUNT SURfACE CONOOlONS 
N<GLE llEARING 

SMjPI..E tw.IWER 

~~ 

i! I ! ~ ;;! I SMO!'I.£ NIJUB£R 

i 
AND I ~~ 

DESCfiiPliOH OF IU.'IIRW. 

~ 4 1.5' 

IW 
<28.2 32.1 F't.) CoMpo.ct light olive gro.y : 9 2.0' <SY 6/D, Mottled CLAYEY Sll T, NR, 

f- 10 75",() MOiSt-wet, <MU, <ALLUVIAL> SP : 
~31 19 @ -= ~ '-- : f-
~32 e 31.6 ft .. .-1 inch of fine SAND (451.7) 32.1 -= 
t 15 Ll' ' ' .. <32.1-33.9 ft.) CoMpo.ct, brownish gro.y, : 2.0' : : liM 14 .. <5YR 4/D, fine SAND, NR, wet, (SM), 

12 S5i:l: : (ALLUVIAL> SP : 
-33 14 .... 

'-- @ -= .... 
~ 

.... .... : .... 
~34 

.... -= .... 
~ 

<33.9 ft) Loose, light gro.y C5Y 6/D, ~ 

~ 50/6 0.6' : : : : CLAYEY SILT, NR, noist, (ALLUVIAL) (449.3) 34.5 : 2]7 .••• 

f- ClOY.) 
~ End ot Soil Borehole Log a.t 34.5 tt. SP : I=- 35 @ 

f: See PZ-100-KS Record at Dril\hole for -= 
rock descriptions : f-

~36 - - -= 
f: : 
f- : 
1=--37 -= ~ : f-
I=- 38 -= 
f: : 
f- : I=- 39 -= f:: : f-
=-40 -= 
f= : 
1- : 1=- 41 -= = : -
F-42 -= 
f: : 
1- : 
::-43 -:: 

: 
::-« -= : = = -

LOG 
IIORINGNO, 

PZ-100-KS 

SHEET 

3 Of 3 

ORiU.JNG 

STN!l' -TIME llME 

13:20 17:42 

DATE DATE 
1/25/95 1125/95 

RE!oiAAI<S 

Augers cho. tter, 
spoon refusnl, 
hit bedrock o.t 
34.5 ft. 
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PROJECT; L..AJOLAW!Fn-FS 
PROJECT NO: 943-284a 
LOCATION: BRIDGErON, MO 

38 

40 

48 

48 

DESCRIPTION 

(ST. 
1 mm. iron concretions common, 
thin calcite vein (1 em.), 
irregular joints, stylolitic 

42.9 fl 
1 in. thick clay seam 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRIUER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS 
BORING METHOD: NX Core & water 
DRILLING DATE: 1/27195 • 2/1J/95 
DRILL RIG: CME 75 

PL-~anar P·Polshed 
C·ClXV&d K-SU<ensidad 
U-Und.Jaling SM·Smoolh 
ST-Stepp&d """"" 1-lrr&gl.liM VP..Y Ac:lugl 

DATUM. MSL 
COORDINATES N: 106$842.0 
AZlMUTH o 

Fe-Fe OldOO 
~ 

CL·Cis)' lnflil z I 
CH·Chloota ffi~ 

~ 
~ 

~ H+fealed z 
CIAF..Qravel Filled 

Io w 0 

3~ ~ • 
TYPE AND 
SURFACE 

DESCRIPTION 

J,Pl,R 

J,I,A 

J,I,A 
J,C,R 

J,I,R 

~ 

3 00 

0 ., 
! 0 

~ 

~ 
l;l z 

6 0 
~ ;; 

Shoot 1 of 23 

COllAR El.EV: 483.8 
E: 517211.8 

!NCUNATlON: ·SO 

NOTES 
WATER lEVELS 

INSTRUMENTATION 

0.0-34.0 fl 
Drilling conducted with 
6.25 inch ID hollow stem 
augers 

LOGGED: J. M!UER 
CHECKED: R.BOOTH 
DATE: :J/9/95 

Golder Associates 



PROJECT: LAJDLAWIAI-FS 
PROJECT NO: 943-2846 
LOCATION: BRIOOETON, MO 

48 

50 

DESCRIPTlON 

52.3-62.5 ft 
Frosh, medium bedded, light 
gray (N7), fine grained, 
medium strong, ARGILlACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Stylolitic, numerous clay 
filled discontinuities, some 

54 iron oxide staining 

56 

58 

60 

62 

64 

62.5-67.5 ft. 
Fresh, medium bedded, medium 
light gray (N6), crypto
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: t :2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAJ-1URIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Com & vwo.ter 
DRILLING DATE: 1/27/95- 2/13/95 
DRILL RIG: CME 75 

J-Jofil 
F-F81i! 

PL-Pianat P·Pohhod ,_ 
SM-Smooltl ,._ 

LCGGED: J. MILLER 
CHECKED: A. SOOTH 
DATE: 3/9/95 

PZ·100·KS 
DATUM \'.s:_ 
CCORDINA::;S N: 1068842.0 
AZlMUTH :; 

Fe--F• OJ:ide 
Cl~lntll 

CH-0-Iaite 
H·"'""" 
GRF-Q-......,j F1Ued 

TYPE AAD 
SURFACE 

DESCRIPTION 

(3) 

(2) 

Sheet 2 of 23 

COLLAR ElEV: 463.B 
E: 517211.e 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

~;~~;~r~dwater level in 
hole at 36.6 ft. below 
ground surface 

Golder Associates 



PROJECT: LAJDt.AW/RI·FS 
PROJECT NO: 943--2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

64 
62.5-37.5 ft. 

68 

Fresh, medium bedded, medium 
light gray (N6), crypto
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

1-2 in. chert nodules common 

.5-76.0 ft. 
Slightly weathered, medium 

sa bedded, olive gray (SY 4/1), 
m-e grained, medium strong 
rock, CLASTIC liMESTONE 
(ST. LOUIS FORMATION) 

70 

Shaley partings common, 
72 fossiliferous 

74 

76 76.0-88.5 ft. 

7B 

Slightly weathered, medium to 
thickly bedded, medium gray 
(N5) to light gray (N7), 
coarse grained, medium strong, 
CLASTIC LIMESTONE, 
(ST. LOUIS FORMATION) 

Stylolitic, shaley partings, 
ao sar1dy, more porous than above 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX OJre & water 
DRILUNG DATE: 1!27/95 • 2!13/95 
DRill. RIG: CME 75 

PU'1anar P·Pohhed 
K·Siil<.01"1Wed 

PZ·100·KS 

F&·F& ClOd& 
CL·Ciay lnfll 
CH-Chlon!& 
H·H&aled 

DATUM· MSL 
COORDINATES N: 1068842.0 
AZ!MUTH· 0 

0 z I 

ffi~ " 0 i;i z 
GRF·Gra...&l Fill&d ~0 w 0 

;ij~ ~ 

" " • w 

TYPE AND 
SURFACE 

DESCRIPnON 

OOJLR-COL (2) 

0 
< ~ 
0 11 ~ 

" X z w 
i5 0 
~ " 

Sheet 3 ol 23 

COllAR ElEV: 463.8 
E: 517211.8 

INCUNATION: .00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

1/27/95@ 17:15 
Quit drilling for the day 
@65.1ft 

LOGGED: J. MILLER 
CHECKED: R. BOOTH 
DATE. 3/9/95 

Golder Associates 



PROJECT: l.AIOlAW/RI·FS 
PROJECT NO: 943-2846 
LOOAnON: I MO 

DESCRIPTION 

80 
76,Q-88,5 ft. 

62 

64 

66 

66 

I 

I i 
to thinly 

medium gray (NS), fine 
grained, extremely weak to 
very weak, SillY CLAYSTONE 
and SILTSTONE, (ST. LOUIS 

90 FORMATION) 

92 

Pyrite in claystone, cross
bedded, fine sandy siltstone 
interbeds 

94~~mt----~~~~ 
Slightly weathered, thickly 
bedded, very light gray (N8), 
tine grained, medium strong, 
DOLOMITE (ST. LOUIS 
FORMATION) 

96 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: lAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS Sheet 4 ot 23 

COLlAR ELEV: 483.B BORING METHOD: NX Core & water 
DRILLING DATE: 1/27/95 • 2/13/95 
DRILL RIG CME 75 

J-Joint 
F-Faul! 
S-Shu:;or 

Pl·Pia.ni!T P·Poish!KI 
C·Cl6V9d K-Siikensld«:: 
U-Unduja!O;j SM-Smoolh 
ST·Siupped R·-
l·lrrugujar VR·V. Roug'1 

~ 

ROO ~ tw ••• 
" o.oX 
w QU<C • 0 g g 

LOGGED: J. MILLER 
CHECKED: R. BOOTH 
DATE: 3/9/95 

DATUM· MSL 
COORDINATES N: 1068842.0 
AllMUTH 0 

FG-Fu Q:ljdu 

" CL·ctay lnrdl z I 
CH·Ct-bi!u ffi~ 

~ 

" X 
H·Healt<l z w 
GRF·Gnwul Filled ~0 w 0 

~::; "' ~ ~ 

< ~ 

TYPEANO 
SURFACE 

DESCRIPTION 

J,C,SM 

J,PLSM-CL 

J,PL,SM (2) 

0 
< "' 0 
~ " ~ 

~ z 
0 0 
~ ~ 

E: 517:211.6 
INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENT AnON 

92.7-93.3 ft 
Core loss 

Golder Associates 



PROJECT: LAJDtAW/RI-FS 
PROJECT NO: 943-284S 
LOCATION; BRIDGETON, MO 

DESCRIPTION 

96 
94.0-98.0 ft. 
Slightly weathered, thickly 
bedded, very light gray {N8), 
fine grained, medium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Vuggy, highly silicified, 
bioturbated 

98 ga.o.ns.4 tt. 

100 

102 

104 

106 

108 

110 

Slightly weathered, very 
thickly bedded, llght brownish 
gray (SY 6/1), fine grained, 
medium strong, DOLOMITE, 
{ST. LOUIS FORMATION) 

Laminae, vuggy in places, clay 
infilling, some silicification 

101.0-103.0 ft 
Vuggy 

104.5-106.4 ft. 
Vuggy, some silicification 
·In veins, clay partings 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: lAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS Sheet ~ at 23 

BORING METHOD: NX Core & water 
DRilliNG DATE: 1/27195.2/13/95 
DRILl. RIG: CME 75 

LCGGED: J. MILLER 
CHECKED: R.BOOTH 
DATE: 3/9/95 

J,I,R-CL 

J,C,S-CL 

J,PL,R 

J,PLR 

J,P~R 

J,I,R 

DATUM· MSL 
COORDINATES N: 106884.2.0 
AZIMUTH: 0 

COLLAA ELEV: 483.8 
E: :517211.8 

INCUNATlON: ·90 

Golder Associates 



PROJECT: LAlOLAW/RI-FS 
PROJECT NO: B43-2848 
LOCATION: BRIOOETON, MO 

112 

114 

116 

DESCRIPTION 

98.0-116.4 ft. 
Slightly weathered, very 
thickly bedded, light brownish 
gray (SY 6/1), fine grained, 
medium strong, DOLOMITE, 
(ST. LOUIS FORMATION) 

116.4-119.6 tt 
Fresh, thickly bedded, medium 
light gray (N6), medium 
crystalline, medium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 

123.7-147.5 tt 
124 Fresh, thickly bedded, light 

olive gray (5Y 6/1), tine 
crystaHine, medium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 

126 

126 

Sty!oHtic 

126.9 tt 
1 in. clay seam, fractures at 
-124.5 and 127.6 fl. 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILUNG DATE: 1/2719'5. 2/13/95 
DRill. RIG: CME 75 

LOGGED: J. MILLER 
CHECKED: A.BOOTH 
DATE: J/9/95 

J,I,R 

PZ·100·KS 
DATUM: MSL 
COORDINATES N· 1068842.0 
AZIMVTH: 0 

Sheet e ot 2J 

COLLAR ELEV: 483.6 
E: 517211.6 

INCUNAT10N: ·90 

1/28/95@ 17:32 
Finish drilling for the 
day at 123.5 ft., we blo-.... 
out hole and measure 
water level at 72.77 ft. 
below ground surlace 

Golder Associates 



PROJECT: LAIDlAWJAJ-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

128 

130 

132 

134 

136 

136 

140 

142 

144 

DESCRIPllON 

123.7-147.5 ft. 
Fresh, thlcktv bedded, light 
olive gray (SY 6/1), fine 
crystalline, medium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Stylolitic 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 1/27/9'5- 2113/95 
DRILL RIG: CME 75 

LOGGED: J. MILLER 
CHECKED: R. BOOTH 
DATE: 319/95 

PZ-100-KS 
DATUM: MSL 
COORDINATES N: 1068842.0 
AZIMUTH: o 

Fe-~e Oxide 
CL-Ciay lnM I 
CH·Ciiorila r 

~ 1;j H-Healed z 
QRF-Grav&l F;kd w 0 

~ 

" r 
~ 

0 

C3 ~ ~ 

r 1;j z 
0 0 

" " 

Sheet 7 of 23 

COLLAR ELEV: 483.8 
E: 517211.6 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Note: rock break:> along 
stylolites and clay 
partings 

Golder Associates 
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PROJECT: lAJOlAW!RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

144 

146 

150 

152 

154 

156 

158 

DESCRIPTION 

123.7-147.5 fl. 
Fresh, thicktv bedded, light 
olive gray (5Y 6/1), fine 
crystalline, medium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 

Stylolitic 

Brecciated, glauconitic, clay 
and silt sized infilling 

DEPTH SCALE: 1 :2 
DRILUNG CONTRACTOR: lAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS 
BORING METHOD: NX Core & wator 
DRILUNG DATE: 1/'27/95 • 2/13/95 
DRILL RIG: CME 75 

?l-P\ariar ?·?ohhed 
G·CI..fVIId K-Si101'1slded 
U-Undt.laring SM-Smoo!h 
ST·stllpplld A-Rough 
1-lrre~~ VR-IJ.~ 

DATUM: MSL 
COORDINATES N: 106BB42.0 
AZIMUTH· o 

Fe--Fe Oxide 
~ 

Gl-Chry lnfll z I 
CH-CNorite ffi~ 

~ 

~ 
~ H·HIIallld z 

GRF·Or11VEM Filled 
ro w 0 
~~ ~ 

" ~ 
~ 3 

n'PEAND 
SURFACE 

DESCRIPTION 

J,C,R-Cl 

J,!,R 

J,I,R 

J,I,R 

J,I,R 

D 
~ 

g ~ 
~ X z 
5 

w 
0 

~ " 

Sheet B of 2J 

COU.AR El.EV: 483.B 
E: 517'211.6 

INCLINATION: ·SO 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

148.1-149.0 fl. 
1 in. clay filled 
vertical fracture 

1/29/95@ 16:06 
Drillers quit drilling 
for the day, they blew 
out the hole, measured 
water level@ 80.4 tt 
beloYI ground surface, 
drilled to t52.2fl, 

1/30195@ 9:38 
Measured water level in 
hole @ 48.3 tt 
1/30195@ 9:51 
Begin Run 15 

LOGGED: J. MILLER 
CHECKED: R.BOOTH 
DATE: J/9/95 

Golder Associates 



PROJECT: LAJDtAW/Rl-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

160 

162 

164 

168 

170 

172 

174 

176 

DESCRIPTlON 

159.5-165.5 fl 
Fresh, thickly bedded, 
greenish gray (5GY 6/1), 
coarsely cryStalline, medium 
strong, DOLOMITE, (ST. LOUIS 
FORMATION) 

Some druk gray organic laminae 

167.3-169.6 fl 
Brecciated. glauconite and gray 
clay infilling, stylolitic, 
some calcite filled veins 

H3.Q..181.2ft. 
Fresh, thinly bedded. pale 
yellowish brown (10Yii 6/2), 
fine grained, medium strong, 
ARGILLACEOUS LIMESTONE. 
(SALEM FORMATION) 

DEPTH SCAlE: 1 :2 
DRILLING CONTRACTOR: LAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METJ-10D: NX Core & water 
DRILLING DATE: 1/27/95- 2}13/95 
DRILL RIG: CME 75 

J.Jorn PL·Piior"lm" P-Polllhed 
F·F8lit c~ '·"'""""""' U-U~ SIA-Smool!1 

ST-Stepp&d ~-l-lrregUal' Vfl-V. Rough 

PZ-100-KS 
DATUM: MSL 
COORDINATES N: 1068842.0 
AllMUTH: 0 

Fe-Fe OlOde 
~ 

CL-Qay lntill z ~ 

CH·Ct*>rits ~X ~ 

" X 
H·Heillecl ww z w 
OAF-Gtav ... FJ.ed 'o w 0 

3~ ~ ~ ~ 
w 3 

TYPE AND 
SURFACE 

OESCRIPTlON 

J,C,R 

0 
< g g 
~ 

[;j z 
i5 0 
~ ~ 

Sheet 8 of 23 

COUAA ELEV: 483.6 
E: 517211.6 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

@ 165.5 fl 
Inferred contact between 

LOUIS FORMATION 
and SALEM FORMATION 

LOGGED: J. MilLER 
CHECKED: R.~TH 
DATE: 3/9/95 

Golder Associates 



PROJECT: l..AJOLAW/RI-FS 
PROJECT NO: 943-2S4B 
LOCAT10N: BAIOOETON, MO 

176 

100 

182 

1B4 

186 

188 

190 

192 

DESCRIPTION 

173.0-181.2 fl 
Fresh, thinly bedded, pale 
yellowish brown (10YA 6/2), 
fine grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 

181.2-183.0 ft. 
Thickly bedded, pale yellowish 
brown (10YR 6/2), coarse 
grained, strong, (SALEM 
FORMATION) 

183.0-190.5 ft. 
Fresh, thinly laminated, pale 
yellowish brown (10YR 6/2), 
fine grained, medium 
strong, ARGILlACEOUS liME
STONE (SALEM FORMATION) 

185.9-186.7 fl 
Clay rich horizons, becoming 
siltier 
186.7ft. 
Chert nodules, stylolitic 

190.5-205.5 It 
Fresh, thickty bedded, pale 
yellowish brown (10YR 6/2), 
medium grained, strong, 
ARENACEOUS LIMESTONE. 
(SALEM fORMATION) 

DEPTH SCALE: 1 :2 
DRIU.ING CONTRACTOR: lAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS 
BORING METHOD: NX Cote & water 
DR!WNG DATE: 1/27/95 • 2113/95 
DRill. RIG: CME 75 

Fe-Fe O;IOOe 

CL·Oay lnfi 
CH-Cllkxite 
H-Healed 

DATUM· MSL 
CCXJRDINATES N: 1068842.0 
AZIMUTH: 0 

~ z ~ 

ifx r 
~ tj ww z 

OAF-Gravel Al&d ~0 w 0 

~~ ~ ~ r 
~ " 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,R-CL 

J,!,R 

J,I,VR 

0 g ! 
r X z w 
5 0 
~ ~ 

Sheet 1 0 of 23 

COLLAR ELEV: 4l33.a 
E: 517211.6 

JNCUNAT10N: -80 

NOTES 
WATER LEVELS 

INSTRUMENTAT10N 

1/31/95@ 8:00 
Measure water level in 
hole at 38.05 fl@ 8:10 
resume coring on Run 20 

LOGGED: J. MILLER 
CHECKED: A.BOOTH 
DATE: 3/9/95 

Golder Associates 



PROJECT: LA!OLAW/RI·FS 
PROJECT NO: 94J-284e 
LCX:::AT!ON: BRIDGETON, MO 

192 

194 

196 

19B 

200 

DESCRIPTION 

190.5-205.5 ft 
Fresh, thickly bedded, pale 
yellowish brown (10YR 6/2), 
medium grained, strong, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 

Silty, fine sand, fossil 
fragments, organic laminae, 
some clayey laminae, cherty, 
bioturbated 

202 202.0 ft. 

204 

206 

20B 

Silicified horizons 

205.5-210.0 ft. 
Fresh, thinly bedded, pale 
yellowish brown (10YR 6/2), 
fine grained, medium strong, 
ARENACEOUS LIMESTONE. 
(SALEM FORMATION) 

206.0-206.3 ft 
Clay interbed 

Silty, cherty, some clay 
horizons, silicified, coarse 
grained interbeds 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core&. water 
DRILUNG DATE: 1/27/95 • 2113/95 
DRILL RIG: CME 75 

J.Joirrt 
F-FaU! 

PL·PI<Ir1N p.p~ 

C-CUVed K-Siksrnided 
SM-Smoo<h R--

"w ••• 
58~ 

LOGGED: J. MILLER 
CHECKED: R.BOOTH 
DATE: 319/95 

PZ-100-KS 

Fe-Fe crn.oo 
CL~Inll 
CH-Ctionle 
H-Healed 

DATUM: MSL 
COORDINATES N: 1008842.0 
AZlMUTH: 0 

~ 
z r 
ffi[L'i 

~ 

" 1;; z 
GAF-Gowv! F11ed 

ro w 0 
';{~ ~ ;; 
w ~ 

~ 
~ 

TYPE AND 
SURFACE 

DESCAIPnON 

0 
~ g 0 
~ 

~ 
t;j z 

i5 D 
~ ;; 

She« 11 of 2J 

COLlAR El..EV: 433. B 
E; 517211.6 

INCUNATION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENT AnON 

1/31/95@ 17:15 
Finish coring @ 
205.1 ft, driller tried 
112 day to get past the 
chert at this depth and 
failed 

Golder Associates 



PROJECT: LAJDI.AWIAI-FS 
PROJECT NO: 943-2848 
LOCATION: I MO 

212 

214 

216 

'" 

220 

DESCRIPTION 

205.5--210.0 ft 
Fresh, thinly bedded, pale 
yellowish brown (10YR 6/2), 
fine graine<f, medium strong, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 

222 I debris in lower ft., 

224 

coarser downward, organic 
laminae 
222.5-233.8 ft. 
Fresh, thickly bedded, light 
olive gray (5Y 6/1), fine 
grained, medium strong, 
ARGILLACEOUS DOLOMITE, 
(SALEM FORMATION) 

DEPTH SCALE: 1:2 
DRIWNG CONTRA.CTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD; NX Core & water 
DAILUNG DATE: 1/27/9'5- 2/13/95 
DRILL RIG: CME 75 

J-Joint PL·PIMI"'I' P-Pobh&d 
F-F<ILI'I C>CU'Vod K·Siwrnsklod 

U-UndUatO;;l SM·Smoo1h 
ST-Stopp&d 
1-lrregu'ar 

-
RQD ~ 

" ~ 
0 .. 

PZ-100-KS 

Fo-FoO:OOO 
CL.Qay Inti 
CH-CHori<o 
H-1-te.aiod 

DATUM· MSL 
COORDINATES N: 1068842.0~ 
AZlMUTH· 0 

~ 
z I 

ffi(ii 
~ 

" ~ z 
GRF .Q-avel Fled Ic w c 

~~ <r ~ 
~ 

~ 

• "' 
TYPE AND 
SURfACE 

OESCRIPTlON 

c 
< 
~ 0 

~ 

~ 
1;'i z 

0 c 
~ " 

Sheet 12 or 23 

COUAA ELEV: 483.8 
E: 51721U 

INCUNATlON: -BO 

NOTES 
WATER LEVELS 

INSTRUMENTATlON 

Core loss 

LeGGED· J. MILLER 
cHECKED: A.BOOTH 
DATE: 3/9/95 

Golder Associates 



PROJECT: LAJDlAWtRI·F9 
PROJECT NO: 943-2648 
LOCATION: BPJOOETON, MO 

230 

'"' 

Chert nodules common, 
bioturbated. organic laminae, 
some texture laminae 

233.7 ft. 
Organic clay lense 

Stylolitic, sandy, dark gray 
laminae 

239.Bft. 
240 Medium sand, 1 em. thick layer 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE·WESTEAN 
DRILlER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 1127/95 • 2/13/95 
DRILL RIG: CME 75 

PZ-100-KS 
DATIJM: MSL 
COORDINATES N: 1066642.0 
AZ!MlfTH 0 

F•Fe Oxide 
CL·C!ay lnl'lll 
CH..Ctlorita 
H·Healed 
GRF·Gn:wlll Foled 

TYPE AND 
SURFACE 

DESCRIPTION 

J,Pl,R 

Sheet 13 ot 23 

COUAA ELEV: 48J.6 
E: 517211.6 

INCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

211/95 
End drilling@ 16:30, 
2}6/95 @ 8:26 
Measure water level at 
80.8 ft. below ground 
surface 
216/95 @ 9:50 
Begin coring Run 26 

LOGGED: J. MIUER 
CHECKED: R.~TH 
DATE: 3/9/95 

Golder Associates 



PROJECT: LAIDLAW/RI·FS 
PROJECT NO: 94.3-2846 
LOCATION: BRIDGETON, MO 

240 

242 

244 

2"" 

256 

DESCRIPTION 

233.S..241.4ft. 
Fresh, thickly bedded, light 
gray (N7), coarse grained, 
medium strong, BIOCLASTIC 
LIMESTONE, (SALEM 
FORMATION) 

241.4-245.6 ft. 
Fresh, thickly bedded, light 
gray (N7) to dark gray (N3), 
coarse grained, medium strong, 
ARENACEOUS LIMESTONE 
(SALEM FORMATION) 

242.8 fl 
Silty sand, fossiliferous, 
1 in. thick clayey horizon 

DEPTH SCALE: 1 :2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS 
BORING METHOD: NX Core & water 
DRILLING DATE: 1/27/95 • 2/13/95 
DRIU. RIG: CME 75 

P·P'*/"l$d 
K·Sikanslded 
SM·Bmoolh R--VR.V. Roo.ql 

Fu-F& Oxid& 
CL.Oay lnfill 
CH.ctlorit& 
H·H&al&d 

DATUM: MSL 
COORDINATES N: 1068842.0 
AZIMUTH: 0 

~ 
z I 

ffix ~ 
~ ~ Iw z 

GAF-Gravel Frll&d ~0 w 0 
,z ~ ~ w- ~ 

3 ~ 

T'I'PEANO 
SURFACE 

DESCRIPTION 

J,I,R 

J,J,A 

Core Loss 

Core loss 

a 
" g 0 
~ 

~ 

~ z 
6 0 
~ ~ 

Sheet 14 of 23 

COLLAR ELEV: 483.8 
E: 51n11.s 

INCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTAT10N 

Core loss occurred due to 
barrel falling down hole 

Conta.cl:!'i@ 245.6 and 
249.8 ft. are approximate 
because of core loss 

LOGGED: J. MILLER 
CHECKED: R. BOOTH 
DATE: 319/95 

Golder Associates 



PROJECT: LAJOLAW/AI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

258 

Black organic laminae, 
slightly pitted, dolomitic 

261.3-264.8 
Fresh, thickly 
gray (5Y 4/1), 1 

262 crystalline, medium strong, 
DOLOMITE, CNARSAW 
FORMATION) 

264 

""' 

268 

Packstone, fossiliferous 

270 

272 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS 
BORING METHOD: NX Core & vrater 
DRIWNG DATE: 1/2.7/95- 2113195 
DRill RIG: CME 75 

J-Joi1t Pl-Pianar P-Pobhed 
F-Faut C-Cuvod K-Slkmsided 

DATUM: MSL 
COORDINATES N: 1068842.0 
AllMUTH: o 

ForFe O::Oda 
~ 

Cl-C!.Jyln!ll z r 
CH-a-..ru. ffi~ 

~ 

"' ~ H·Hea&d z 
QRF-Qr3Vej Fled 

ro w 0 
~~ oc ~ ~ 

~ 
~ 

TYPE AND 
SURFACE 

DESCRJPnON 

Minor Core loss 

J,!,SM 

0 
< g 0 
~ 

~ 

i:s z 
5 0 
~ ~ 

Sheet 15 of 23 

COLLAR ElEV: 483.8 
E: 517211.6 

INCUNATION: -00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

216/95@ 16:50 
Quit for the day 
2!7/95@ B::JO 
Start coring Run 30 

LOGGED: J. MILLER 
CHECKED: R.BOOTH 
DATE: 3/9/95 

Golder Associates 



PROJECT: lAJDLAW/RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

272 

274 

276 

DESCRIPTlON 

264.8-276.7 ft 
Fresh, thickly bedded, dark, 
gray (N3), microcrystalline, 
medium strong, LIMESTONE, 
(NARSAW FORMATION) 

DEPTH SCALE: 1 :2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 1/27/95 • 2/13/95 
DRILL RIG: CME 75 

PZ-100-KS 
DATUM: MSL 
COORDINATES N: 1068842.0 
AZlMUTH: 0 

Fa-Fe Oldda 
~ 

Cl·Cie;y lnfll z r 
CH-CHorile "x ~ 

~ iii H-He~d ww z 
GRF-Gravel Filled 

I a w a 
~!; ~ ~ ~ 

w 
~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,VR 

a 

"' '§; 9 
~ 

1;5 z 
6 a 
~ ~ 

sneet 1e or 23 

COllAR ELEY: 483.8 
E: 517211.6 

INCUNATION: ·90 

NOTES 
WA TEA LEVELS 

INSTRUMENTATION 

lOGGED: J. MILLER 
CHECKED: A. ~TH 
DATE: 3/9/95 

Golder Associates 



PROJECT: LAIOLAW/AI-FS 
PROJECT NO: 943-284B 
LOCATION: BRIDGETON, MO 

292 

294 

296 

304 

DESCRIPTION 

287.2-301.0 ft 
Fresh, thickly bedded, olive 
black (5Y2/1), coarse 
crystalline, medium strong, 
LIMESTONE. 'lf'/AASAW 
FORMATION) 

Stylolitic common, 
fossiliferous 

295.4·295.7 ft 
Vuggy porosity 

Argillaceous, vuggy 
301.()-304.3 ft 
Vuggy porosity 

DEPTH SCALE: 1 :2 
DAlllJNG CONTRACTOR: LAYNE· WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS 
DAnJM: MSL BORING METHOD: NX Core 1i water 

ORlllJNG DATE: 1/27195 • 2113195 
DRill. RIG: cME 75 

CCXJROINATES N: 1008842.0 

J..Jont PL-PI<nar 
f·FU C.CUVed 

AllMUTH: o 

F&-F• OXide 
CL-Oay ln!il 
CH-O"Oor!\'.1 
H-Hea:led 
GRF-Gfavol Filed 

T'I'PE AND 
SURFACE 

DESCRIPTION 

J,PL, VR-Calcite 
mineralization 

J,I,VR-Calcite 
mineralization 

mineralization 

J,I,R 

J,I,R 

J,I,R 

~ z 
ffi~ 
Lo 
~z 
~-
~ 

~ 
r 
~ l;l z 
w 0 

"' ~ ~ 
~ 

0 ., g 0 
~ 

~ z l;l 
0 0 
"- " 

Sheet 11 or 23 

COLI.AA ELEV: 483.8 
E: 517211.8 

INCUNA.OON: -90 

NOTES 
WATER LEVELS 

INSTRUMENTAllON 

Possible water producer 

2!7/95@ 15:07 
Start Run 33 

2[7/95@ 16:30 
Quit drilling @ 299.3 ft 
after Run 33 
2/8/95@ 9:10 
Start coring Run 34, 
measured water level @ 
18.8 ft. below ground 
surface 

LOGGED: J. MILLER 
CHECKED: A. 9DOTH 
DATE: 3/9/95 

Golder Associates 



PROJECT: LAJOLAW!Rl·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

308 

312 

316 

318 

020 

DEPTH SCALE: 1:2 
OAIWNG CONTAACTOA: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRIWNG DATE: 1/27/95-2/13/95 
DRILL PJG: CME 75 

Nom 
F-Faul!. 

PU'1<nal' P-Poillhltd 
C-Cu;oed K~ensickrd 

U-UrdJati1g SM-5moolh 
ST-SIE!pp(ld 
r-rrrei1JI,.. 

~ 

ROD ~ 
" w • 0 ·-

LOGGED: J. MILLER 
CHECKED: A. SOOTH 
DATE: 3/9/95 

"w ••• 
58~ 
~ 0 • 

PZ-100-KS 
DATUM: MSL 
COORDINATES N 1068842.0 
AZIMUTH o 

F!>-Fe Oxide 
0 

CL·~Irrtil z I 
CH-ct>lonta ffi~ 

~ 
0 X 

H·Healad z w 
GRF-Grav~ F1HBd i::o w 0 

<Z ~ ~ w- ~ 

~ 
~ 

TYPE AND 
SURFACE 

DESCRIPTION 

0 « 
0 • ~ " ~ 

!;j z 
6 0 
~ ~ 

Sheet 16 of 23 

COLLAA El.EV: 48J.a 
E: 517211.6 

INCUNATlON: ·SO 

NOTES 

WATER LEVELS 
INSTRUMENTATlON 

312.5-313.5 ft. 
90 and 50 degree 
fractures are not open 
314.5-315.5 tt 
Second fracture not open 

2/8!95 
Finish in Run 36, break 
down due to hydraulic 
leaks 

2/9/95@ 7:40 
Resume coring Run 36 

Golder Associates 



PROJECT: LAJDlAWJRJ.FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

324 

J2B 

326 

DESCRIPTION 

321.1-322.1 ft. 
1-2 in. thick !imey and 
dolomite interbeds 

Very fine pyrite crystals, 
calcite infiUed veins, thin 
(0.2-0.3 in.) dolomite 
interbeds 

DEPTH SCALE: 1 :2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS 
BORING METHOD: NX Core&. vrn.tsr 
DAJWNG DATE: 1/27/95-2/13/95 
DRILL RIG: CME 75 

J~oinl PL·f'lanar P·Pobh&d 
F·Fau't C·CL.fVed K-SII<~ 

U-Und..ja!Oil 
ST-Sieppod 
I-Irregular 

DATUM: MSL 
COORDINATES N· 1068842.0 
AZlMUTH 0 

Fe-Fe Oxide 
~ 

CL·Oaylnfil z I 
CH-Cliofikl ffix ~ 

~ " H·Hoalud Iw z w 
GRF-CY<l\191 FiDed ~0 w 0 

<"(~ ~ ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,C,SM 
J,Pl.SM 

,SM-CL 

"' ~ < 

0 
< g g 
~ 

~ z 
5 0 
~ ~ 

Sheet 19 at 2J 

COLLAR ELEV: 483.8 
E: 517211.8 

INCUNA.TlON: -90 

NOTES 
WATER L:::."'V'ELS 

INSTAUMENT~TlON 

4 drill induced 
fractures in Run 37, 
especially a1 point core 
was lost 

LCGGED: J. MILLER 
CHECKED: A. BOOTH 
DATE: 3/9/95 

Golder Associates 



PROJECT: LAJDLAW/A!·FS 
PROJECT NO: 943·2848 
LOCATION: BRIDGETON, MO 

JOB 

340 

344 Black organic laminae, calcite 
filled vugs 

048 

Calcite filled vugs 

Fresh, medium bedded, olive 
gray (5Y 4/1), fine grained, 
medium strong, ARGILLACEOUS 
DOLOMITE, ('NARSAW 
FORMATION) 

Vuggy, fossil fragments 

DEPTJ-1 SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & WBter 

DAIWNG DATE: 1/27/95 • 2/lJ/95 
DRILL RIG: CME 7S 

J.Joi"lt 
F-Faun. 

PL-f'latw P-Pohhed 
c.c~ed ,......,_ 
U-Und..la.tng 
ST-Stepped 
1-lrr~ar 

8 
ROD " 

LeGGED: J. Mll..i..ER 
CHECKED: R BOOTH 
DATE: 3/9/95 

PZ-100-KS 
DATUM MSL 
COORDINATES N: 1068842.0 
AZIMUTH o 

Fe-F&Oxide 

" CL-CI~ lnfll z I 
CH-Chlorrte ~X ~ 

" X 
H-Hea/00 LIJ'-"J z w 
GRF·Gr""'el Flfad ~0 '" 0 

~z ~ ~ w- ~ 

~ ~ 

TYPE AND 
SURFACE 

DESCAIPTlON 

0 
(j ~ ~ 

~ 
(;l z a 0 

~ ~ 

Sheet 20 of 23 

COLlAR ELEV: 483.6 
E: ~17211,6 

INCUNATJON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5 drill induced 
fractures in upper 
5 ft. of Run 38 

Golder Associates 



PROJECT: LAJDLAWJRJ.FS 
PROJECT NO: s.o-.2848 
LOCATION: BRIDGETON, MO 

J58 

J60 

J62 

J64 

J68 

354.8-355.0 tt and 
355.4-355.7 ft. 
Thinly bedded, medium dark 
gray (N4), Claystone layers 

i medium bedded, 
medium light gray (N6), very 
coarse grained, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(KEOKUK FORMATION) 
Predominantly argillaceous, 
shaley partings common, 
numerous light bluish gray 
(58 7/1) chert layers (1-2 in. 
thick), chert nodules 
(1-10 mm.) 

DEPTH SCALE: 1 :2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & we.ter 
DRILUNG DATE: 1/27/95-2/13/95 
DRILL RIG: CME 75 

J..Joim 
F-FiltJI 

PL-~;!O>lr 

C·CU!Ved 

LOGGED: J. MILLER 
CHECKED: R. BOOTH 
DATE: J/9/95 

PZ-100-KS 
DATUM MSL 
COORDINATES N: 1068642.0 
AZJMUTH· o 

F.,..Fe Oxide 
~ 

CL-Ciay InN z I 
CH-ctiorite ffix ~ 

~ lj H-Healed z Iw w 0 QAF·Oravej Filed ~0 
..:Z "' :<; w- ~ 

~ 
~ 

TYPE ANO 
SURFACE 

DESCRIPnON 

0 
< 

~ g 
~ 

lj z 
0 0 
~ :<; 

Shoot 21 of Zl 

COLLAR ELEV: 48J.8 
E: 517211.6 

INCUNAT10N: ·90 

NOTES 
WATER LE\IELs 

INSTRUMENTATION 

2/9/95@ 15:15 
Finish Run 39, quit worl< 
on the hole 
2/11/95@ 13:15 
Corehole reamed out with 
6 in. bit ljSing Schramm 
Rotadrill to 354.5 ft. 

@ 357.6 tt 
Inferred top of 
KEOKUK FORMATION 

363.0-372.0 tt 
Numerous drilling 
induced fractures 
(2·3 per foot) 

Golder Associates 



PROJECT: LAJOtAW/Rl·~ 
PROJECT NO: 943-2848 
LOCATION: 8RJDGETON, MD 

370 

372 

378 

380 

382 

384 

DESCRIPTION 

357.&386.6 ft. 
Fresh, thin to medium bedded, 
medium light gray (N6), very 
coarse grained, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(KEOKUK FORMATION) 
Predominantly argillaceous, 
shaley panings common, 
numerous light bluish gray 
(58 7/1) chert layers (1-2 in. 
thick), chert nodules 
(1·10 mm.) 

DEPTH SCALE: 1:2 
DRILUNG CONTPACTOA: tAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS 
BORING METI-100: NX Core 8. \ll'ater 
DRILLING DATE: 1/27/95 • 2/13/9!5 
DRILL RIG: CME 75 

J.Joim P-Pobhed 
F·Falll K-SlikensiQ&d 

SM-5mooltl 
A·RCIO..Jd1 
VR-V. Rough 

i~<l) 
58~ 

g 

Fe-Frt O:O;:ie 

Cl-Cbry lrrfll 
CH-cl-k>rtl& 
H-H&IIled 

DATUM·, MSL 
COORDINATES N: 1066842.0 
AZIMUTH: 0 

" z I 

~X 
~ 

" ~ ww z 
GRF-G'avef Filed 

I a w a 
~~ ~ ~ 

TYPE ANO 
SURFACE 

OESCRIPTlON 

B,Pl,S 

B,PL,R 

B,U,CL 

c 
3 00 

a 
< = a . 
~ -" 
~ 

~ z 
5 a 
~ ~ 

Sheet 22 of 23 

COLlAR EtEV; 483.6 
E: 517211.6 

INGUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

LOGGED: J. MILLER 
CHECKED: R. BOOTH 
DATE: 319/95 

Golder Associates 



PROJECT: lAJDlAW/RI-FS 
PROJECT NO: 943-2848 
LOCATION: MO 

388 

388 

-390 

DESCRIPTION 

357.6-386.6 ft 
Fresh, thin to medium bedded, 
medium light gray (NB), very 
coarse grained, medium strong, 
FOSSILIFEROUS LIMESTONE. 
(KEOKUK FORMATION) 
Predominantly argillaceous, 
shaJey partings common, 
numerous light bluish gray 
(58 7/1) chert layers (1-2 in. 
thick), chert nodules 
(1·10mm.) 

386.6-391.2 ft 
Slightly weathered, thinly 
bedded, li~ht gray (N7), 
coarse gramed, medium strong 
to strong, ARENACEOUS 
LIMESTONE, (KEOKUK 
FORMATION), 
Thin dolomite layers 
layers (<6 in.), argillaceous 
in some zones, stylolitic, 
chert nodules (< 1 in.) 
slllcified zones ( <6 in.~. 
some joints highly 
weathered, fossiliferous 
@ 389.0 ft 
Open vug with calcite crystals 
(1/2 in. dia.) 

1:: 
t: 

t: 

~ 

RECORD OF DRILLHOLE PZ·100-KS 
BORING METHOD: NX Core & water 
DRILLING DATE: 1/27/95- 2/13/95 
DRILL RIG: CME 75 

DATUM: MSL 
COORDINATES N: 1068642.0 
AZIMUTH: 0 

98.80 
387.00 

I .. 1'::> 

PL-PI,.,.,.,. 
C·CU"IIed 
U-UndUatng 
ST-St~ 
l·lrragUBt 

J[ 

P·Pohhed 
K-Sikenaided 
SM·Srnooltl A-VR-V. Rough 

I 

Fa-F111 Oxide 
CL-Oay lnfll 
CH-Chlorita
H-Heal&d 
GRF-Gr<JYel FiKed 

TYPE AND 
SURFACE 

DESCRIPTION 

e B,PlCL 

• B,I,VR 

I• J,I,VR 

• J,I,R 

8 B,I,R 

I• B,I,R 

• J,I,VR 

J,I,VR 

0 J,I,R 

e J,I,R :c: 
92.60 =r 92 60 

~~n~9~t2"ft:'ord of DrillhOie 39'-20 39120 

-392 

-394 

-396 

398 

Sheet 23 of 23 

COUAR ELEV: 483.8 
E: 517211.8 

INCUNATION: ·00 

NOTES 
WATER LEVELS 

INSTAUMENTAT10N 

2/12/95@ 1B:OO 
Complete Run 43 
2/13/95@ 9:00 
Resume coring Run 44 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

LOGGED: J. MILLER 
CHECKED: R.~TH 
DATE: 3/9/95 

Golder Associates 

-

-

-

-

. 



PROJECT: LAlDlAW!Rl·FS 
PROJECT NO: 943·2648 
LOCATION: MO 

DESCRIPTION 

224 O.D-235,0 ft. 

226 

-226 

-230 

-232 

-234 

-236 

236 

No sampling conducted 
Seo Record of Drillhole for 
PZ-~DO-KS 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRilUNG DATE: 2/'2:2195 
DRill RIG: SCHRAMM 

J.Jorn 

""" ~ $-Show 

1;1! 

24S.oo I 2"" oo 

PL-P\anar 
c.cuv.o 
U-U~ 
ST-stapped 
1-lrregt...iar 

P-Pobhed 
I(.Sikensided 
SM·Smoolh 
A-Rough 
VR-V. Rough 

I 

PZ-100-SD 
DATUM: MSL 

Shset 1 of 2 

COLLAR ElEV: 464.3 
COORDINATES N: 1068851.8 
AZIMUTil: 0 

E: 517195.4 
INCUNATlON: ·00 

F•FeOxide 
~ 

Cl-ClaylrrM z r 
CH-Chlorila ffi(j >-

~ 
~ H·Heilkw::l z 

ORF-Gr3vtM Fhd 
ro w 0 

~~ ~ ~ >-
~ ~ 

II§ TYPE ANO 

:, I~ SURFACE 
OESCRIP""nON 

;nr~. 

0 

"" g 0 
~ 

>-
~ z 

0 0 
~ ~ 

ii 0 oooo 
o...,oo"' ., .. .,"' .. 

<< 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

o.o-34.0 ft. 
Drilling conducted with 
6 1/4 ln. ID hollow stem 
augers 
34.D-235.0 ft. 
Borehole drilled with 
5 7/8 in. bit using 
compressed air 

• B,PlSM 

• 240 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: M. VOGT 

LOGGED: M. HIAT 
CHECKED: R.800Til 
DATE: 319/95 

Golder Associates 

. 

-

-

-

-



PROJECT·. lAJDt.AWJRI·FS 
PROJECT NO: 943-2846 
LCX::ATlON: BRIDGETON, MO 

242 

-.252 

254 

DESCRIPTlON 

237.3-242.4 ft. 
Fresh, thickly bedded, pale 
yellowish brown (~OYR 6/2), 
m-e grained, medium strong, 
BIOClASTIC LIMESTONE, 
(SALEM FORMATION) 

240.9--214.3 ft. 
Fossiliferous, stylolitic 
241.J-.-241.7 ft. 
Thinly laminated 
242.1-242.4 ft. 
Thinly laminated 
242.4-245.3 ft. 
Fresh, thickly bedded, tlght 
gray (N7), very coarne 
grained, medium strong, 
ARENACEOUS LIMESTONE 
(SALEM FORMATION) 

DEPTH SCALE: 1:2 

I 

DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRIU.ER: M. VCGT 

RECORD OF DRILLHOLE 
BORING METHOD: NX Cote &. water 
DRIWNG DATE: '2/22/95 
DRILl. RIG: SCHRAMM 

J-Joi"rt Pl·Pianar P·Polahed 
F-F>I!JI C·CU'V9d K-Sic.811Sided' 
S-Sho¥ U-Urd.bW"Ig SM·Smooth 
8-Beddr>g ST·S!epped 

~R~ F-FOtia!ion 1-lrreg<..ial" 

" 
I 

I~ I§ 
ElEV ~ rw 

ROD 
)I a:!f! ~ DEPTH 68~ 

(F1) jgg~~ IN·~.:.~ 0 0 " . 

PZ-100-SD 
DATUM: MSL 
COORDINATES N: 1068851,8 
AZIMUTH: 0 

Fe-Fot Olddll 
~ 

CL-Qay lnfill z I 
CH-Ct-bite 

ffi(jS 
~ 
~ 

H-H•all!d z ~ 
OAF-Gravel Fi&d "'a w Q 

!;oz "' ~ ~ w-
00 5 

Q 
< 

~ 9 
~ 

~ ~ 
Q Q 
~ ~ 

ShEJet 2 o1 2 

COLlAR ELEI.J: 484.3 
E: 517195.4 

INCUNATlON: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

1 i 3 1~n1 f~m" 
TYPE AND 

k~l·,r SURFACE 00 

DESCRIPTION ·-

J,I,SM 

LOGGED: M. HIRT 
CHECKED: R.~TH 
DATE: 3/9/95 

I• J,U,R 

Golder Associates 

-

-

-



PROJECT: LAJDlAW/RI-F$ 
PROJECT NO: 943-2848 
LOCATlON: BRIDGETON, MO 

DESCAIPTlON 

64 0,0-78.9 ft I ~0 i conducted I ~=d..,.ot Drillhole for 

66 

t-ea 

70 

1- 72 

r- 74 

- " 

- 1a 

DEPTH SCALE: 1:2 

II 

DAIWNG CONTRACTOR: lAYNE-WESTERN 
DRILLER: M. VOOT 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 2/24/95 
DRILL RIG: 

'"""' F-Fiii.AI .. ,.... 
B·Beda1g 
F-Fola~ 

I I§ 
ELEV --

DEPTH 

'"" 

40545 
78.90 

SCHRAMM 

Pl·Pianar P·Pohhed 
C-Cu-ved K-S&I:ensideQ 

Sr.l-5rnooth 

~~:::;':' R-Rouo'> 
\fR.V. Rouo;T~ 

" 0 

ROD o "w 

'~./ ~il~' 

LOGGED: B. TILTON 
CHECKED: A. BOOTH 
DATE: 3/9/95 

PZ-100-SS 
DATUM: MSL 
COORDINATES N: 1068867.81 

Sheet 1 o1 2 

COUAA ElEV: 484.35 
E: 517175.03 

INCUNATlON·. ..flO AZIMUTH: 

F~t-Fe Oxide 
CL·Ciay lnlil 
CH..ctWrila 
H·Healed 
GAF·G"<~Vol Foiled 

lis TYPE AND 
SURFACE 

OE"SCA!PTlON 

a 

~ z I 

ffi~ 
~ 
~ 

~ z 
Io w D 

~~ ~ ~ ~ 
~ 3 

~I£ 

I 

D 
< I g 
~ 

i:i z 
0 D 
<L ~ 

·~~~ 

NOTES 
WATER LEVELS 

INSTAUMENTATlON 

O.D-51.0 rt. 
Drilling conducted with 
6 1/4 in. ID hollow stem 
auger, then borehole 
advanced to 78.9 ft with 
5 7/8 in. air rotary bit 

Golder Associates 

-

-

-

-



PROJECT: LAJDLAW/RJ·FS 
PROJECT NO; 943-284a 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

80 78.9-81.8 ft. 
Moderately weathered, medium 
bedded, light brownish gray 
(SY 6/1), fine grained, 
strong, ARENACEOUS 
DOLOMITE, open vugs 
(<1/2 mm.), (ST. LOUIS 
(=ORMATION) 

82 Slightly weathered, thickly 
bedded, light olive gray 
{SY 6/1), vefY finely 
crystalline, strong 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Below 82.3 fL 
Stylolites common 
@ 63.9 and 84.5 fL 

B4 Chert zones (<2 in.) 
84.4-84.7 fL 
Silicified and finely 
disseminated pyrite 
84.7-84.9 ft. 
Medium grny chert zone 
85.1-85.5 ft. 
Olive gray (SY 3/2). DOLO
MITIC LIMESTONE layer. 
low porosity, vugs 

aa (<1/4 mm) 

86 

90 

90.6-94.0 ft. 
Moderately weathered, thickly 
bedded, light brownish gray 
(SY 6/1), f~m grained, medium 
strong BIOCLASTIC 
LIMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1 :2 
DAILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: M. VOGT 

RECORD OF DRILLHOLE PZ·100·SS Shftt 2 of 2 

COUAA El..EV: 484.35 
E: 517175.03 

INCUNATION: ·90 

BORING METHOD: NX Core & water 
DRILUNG DATE: m4/95 
DRILL RIG: SCHRAMM 

J.Jor.t 
F-Fau't 

PL·PI<loaf P-P~ 

c-cuved K·SiiuK'Isided 
u-u~ SM·Srnoolh 
ST·Sl<lPPed R·-
1-lrreguiH VFW. 

LOGGED 8, TlL TON 
CHECKED: A.~TH 
DATE: JJ9/95 

DATUM· MSL 
COORDINATES N: 1068867.81 
AZIMUTH: 0 

F&-F&Oxide 
~ 

CL-C!ay lnflll z ~ 0 
CH-Ctworite ~X ~ ~ g ~ i;S 0 
H-Heal&d ww z ~ 

GRF·Gravel Filled 
Io w 0 ~ 

1:i 
NOTES 

~z oc ' z 
w- ~ B 0 WATER LEVELS 
~ 

00 
~ ' INSTRUMENTATlON 

TYPE ANO 
SURFACE 

DESCRIPTION 

Core Loss 

J,I,A 

J,J,R,CL 

Golder Associates 



11111111 SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC, 

SITE -E #Ill I.OCATlOH DRIUJNG loiEIHOOo 

4.25 ;nch I.D. Hollow Stef'l Auger 

SAMf'UNQ loiEIHOOo 

LA!DLA\J/OU2 RI-FS/MO 
SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. <SP) 

\JEST LAKE LANDF'"ILL SHELBY TUBE• 3.0 inch O.D./2 13/16 inch J.D. ($H) 

OPERABLE UNIT 2 WATER 1..EVEL 

T1foiE 

DATE 
NORTHiNG• 1068472.89 

CASING llEPTH OAllJII EASTING: 516622.94 El.f.VATION 4 74.9 

DRilL RIG 01E 75 - TRUCK MOUNT SURFACE CON!1IT10NS 

ANGLE B£AAING 

SAWPL£ ~ 

m~ 

~ ! I ~ ;!;~ 5I SAW>~£ NUI&R - ; ~~ ~i!J ~ I DES; RIP liON OF llliiERW. 

I= 2 1.1' <0.0-0.2 ft.) Firf'l, olive gray <SY 4/D, : 
f- 2 2.0' H SILT, trace clo.y, NR, da.r1p, <CL-MU, <LOESS> 

: 
1=-1 

3 SS'l.J (0.2-2.7 f't.) FirM, Mottled da.rk SP 
3 '- yellowish brawn OOYR 4/2), CLAYEY SILT, -: I= sof'11? roots, NR, da.Mp, (CL-MU, <LOESS) CD : I= 

j::-2 I- I-- -= 5 1.6' : I= 4 IT-
'- 5 <80'l.J 

<2.7-8.0 ft.) FirM, stiff, olive gray SP : 
3 4 -: - (5Y 3/2), CLAYEY SILT, NR, dul"''p, <CL-MU, 

® ~ <LOESS) : I-
I-

I- I-- -= j::-4 1 L7' : E I 2.0' 

I- 3 SS%l SP : 
j::-5 5 -:: 
1:: 0 : 
I= I- -= 1::-6 I- I--

!.7' : I= 2.0' 

1\ I= 8S%l SH : 
1::-7 8 -: 
E : 
I- I- -= E-a I-

(8.0-8.9 FtJ Stiff, Mott\e>d olive> gruy f-I :.7' : I= 3 2]7 (5Y 3/2) a.nd da.rk yellowish brown 

I- 6 8S'lJ <IOYR 4/2), CLAYEY SILT, NR, da.Mp, <CL-MU, SP : 
j::-9 6 (LOESS> -:: (8.9-10.3 F't.) Stiff, Mottled Madera te ® I= yellowish brown <IOYR 5/4) and dark : 
1=-10 

r- yellowish brown OOYR 4/2), CLAYEY SJL T, -= f- NR, do.Mp, (CL -MU, <LOESS) f-
I= 3 !.7' : 
f- 5 2Jf 

IIH 
(10.3-13.2 ft.) Stiff', Mottled light 

: 
1=- 11 

5 85%) olive gra.y (5Y 5/2) a.nd l'lOdera. te SP 
5 yeltowish brown (lOYR 4/2), CLAYEY SILT, -: I= NR, do.Mp, <CL -MU, <LOESS) G) : I= I- -= 1::-12 I--
I 

~.~: : 
1::: I 

1:::-13 
2 C90%J SP : 
6 

0 -: 03.2-14.0 ft.) SoFt, da.rk greeniSh 
gra.y (5GY 4/1), CLAYEY S!L T, NR, da.Mp, : 

t::- 14 
<CL -MU, <LOESS) (460.9) 14.0 -= End of Soil Borehole Log ot 14 ft. : 1:: See PZ-101-SS Record oF Drilthole For : I- rock descriptions 

LOG 
IIOmNG NO. 

PZ-101-SS 
SHEET 

I OF I 

OfliWNG 

STAAT ANISH 

T1foiE 1111£ 

13:35 14:30 

DATE DATE 
2/23/95 2/23/95 

AaiAR1(S 

Iron oxide 
staining frol'l 
8.0-!4.0 Ft. 

Auger refusa.l 
at 14.0 ft. 

z 
"' w 
~ 

"' w 

" ' w 
z 
~ 
<t 
-' 

g: 
z 
0 
(.) 

0 z 
:::; 
_J 

0:: 
Cl 

~ 

"' i 
>' 

)-
CD 

Cl 
UJ 
(C) 
(C) 

g 

"' v 

"' ru 

' M 
v 

"' 

d z 
CD 
0 -, 

~I 

~I 
~ 
Cl 
;:.: 
:c 
'-' 

en 
~ 

' ~ ru 

' ru 

fg 
Cl 

"' "' ;; 
;:; 
~ 

w 
~ w 
.....J 
c;: 



PROJECT: L.AIOLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATlON: , MO 

1- 0 

2 

4 

1- B 

10 

1- 16 

DESCRIPTlON 

0.0-~4.0 ft. 
See Soil Borehole log 
PZ-101-SS 

DEPTH SCALE: 1 :2 

II 

DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILl.ER; D. MAHURIN 

RECORD OF DRILLHOLE PZ-101-SS Shed 1 of 9 

COUAA ELEV: 474.8 BORING METHOD: NX Core &. water 
DRIWNG DATE: 2/23/95-2/25195 
DRILL RIG: CME 75 

J~oi"!t 

F-Fau'l 

~-~ 
B-B-
F-Folialioc1 

; ELEV --
DEPTH 

(Fl) 

Pl·P\iJnat P·Polshed 
C·CUV&d K-S&<81lGid00 
U-UncUallno;l 

;:~ ST·StepP<X:I 
1-lrr~ar 

~ 

ADO 
8 ew 
"- :t:.rw 

~ F 158~ 
1 .;.~e g 

LOGGED: M. HIRT 
CHECKED: R.BOOTH 
DATE: 3/13/95 

F~F• COOde 
Cl-Oay 1111111 
c~ 

H·Healed 

DATUM: MSL 
COORDINATES N·. 1006472.9 
AZIMUTH: o 

~ z I 

ffi~ 
~ 
~ 

~ z 

0 
~ 
0 
~ 

~ 

! 

E: 510022.9 
JNCUNATlON: ·90 

QAF-Qravel Filled 
Io w 0 ~ 

1:l 
NOTES 

~~ "' ;; z 
~ 5 0 WATER LEVELS 

~ "' ~ ~ INSTRUMENTATlON 

II§ TYPE AND 

in~~~m~ g ~ il' ~~ SURFACE 
DESCRIPTION 

,~2~ 

Broken Zone 

Broken Zone 

Golder Associates 

. 

-

-

-



PROJECT: LAJDLAW/AI·FS 
PROJECT NO: 943-2846 
LOCATION: BRIDGETON, MO 

DESCAIPTlON 

16 

16 

20 

,, 

26 

12·'-<>-40 .. > ft. 
medium bedded, very 26 light gray (N8), very fine 

grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Some braciopod fossils 

30 

32 

DEPTH SCAJ...E: 1 :2 
DAILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 2123/95-2/25/95 
DRILL RIG: CME 75 

LOGGED: M. HIRT 
CHECKED: A.BOOTH 
DATE: 3/13/95 

PZ-101-SS 
DATUM· MSL 
COORDINATES N: 1068472.9 
AZIMUTH: a 

Fjt.Feo Oxide 
~ 

CL.Qay InN! z r 
CJ..I-cHorile ~X ~ 

~ 
~ H-Hualed ww z 

GAF·Gravej Ftiled 
ro w 0 
~z "' ~ w·- ~ 

~ 00 

TYPE AND 

0 ., 
g 
~ 
z 
6 
~ 

! 
~ 
0 
~ 

Sheet 2 of 9 

COUAR ELEV: 474.6 
E: 51682:2.9 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATlON 

0 
0000 SURFACE " DESGRIPnoN 

g':!g~~ 

due to highly 
1 ........... rock 

Golder Associates 
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PROJECT: LAJDlAW/AI-FS 
PROJECT NO: 943-284S 
LOCAT10N: BRIDGETON, MO 

DESCRIPTION 

.It 
Calcite and pyrite crystals 

33.8 ft. 
34 Chert nodule 

34.1 ft. 
Crinoid fossils 

3tl 36.1 ft. 
Stylolitic 

37.7·40.5 ft. 

38 
Large chert nodules 

40 40.3-40.5 ft. 
Joints intersecting large 
chert nodules, some pyrite 

40.5-50.2 ft 
Fresh, medium bedded, very 
light gray (NB) to light gray 
{N7), m-e gr.amed, medium 
strong, LIMESTONE, 
{ST. LOUIS FORMATION) 

42.2-45.1 ft 
Stylolitic 

47.5-49.3 ft. 
Stylolitic 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: lAYNE-WESTERN 
DRIUEA: D. MAHURIN 

RECORD OF DRILLHOLE PZ-101-SS 
BORING METHOD: NX Core 11. water 
DRILLING DATE: 21:2J/95-2}25/95 
DRILL RIG: CME 75 

J.Joinl P·Poish&d 
F·Fault 

DATUM: MSL 
COORDINATES N: 1068472.9 
AZIMUTH· 0 

Fe-F~ Oxio:M 
~ 

CL·Ciay lnr.l z I 
CH-CHon\11 ~~ 

~ 

" i;j H-Heai!:H:I z 
OAF-G'i!Vol Filled 

~0 w 0 
3~ ~ ;; 

~ 
rn 

~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PL,R 

J,I,A 

0 
~ g g 
~ 

i;j z a 0 
"- ;; 

Sheet 3 cf 9 

CCtiAR ELEV: 474.8 
E: 516622.9 

INC'.UNAT10N: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

LOGGED: M. HIRT 
CHECKED: A. BOOTH 
DATE: 3/1 J/95 

Golder Associates 
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PROJECT: lAJDlAW/AI-FS 
PROJECT NO: 943-284S 
LOCATION: BRl()(iETON, MO 

DESCRIPTION 

.. 
40.5-50.2 ft. 
Fresh, medium bedded, very 
light gray (NB) to lig~ray 
(N7), m-t: grained, m fum 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

1 It 
Brachiopoda fossil 

5Q 

It 
Fresh, very thinly to medium 
bedded, medium light gray (N6) 
to medium gray (N5), coarse 
grained, medium stron~, 
LIMESTONE, (ST. LOU S 
FORMATION) 
51.2·52.2 ft. 

52 
Numerous calcite veins at 
20 degrees to core axis in 
healed fractures 

52.7 ·54.5 ft 
Fresh, medium bedded, light 
olive gray (SY 6/1), medium 
grained, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

54 

Slight~ weathered, medium 
light o iv:.9ray (sY 6/1), 
fine tom ium grained, 
medium strong, DOLOMfTE, 
(ST. LOUIS FORMATION) 

55 
VeJi porous/vuggy. vugs < 1 mm. 
in iameter 

58 58.0-61.9 ft 
Fresh, medium bedded, light 
olive gray (5Y 6/1), fine 
grained, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 

59.7·60.0 ft 

60 
Weahtered, crumbly chert 
60.Q-61.9 ft 
Porous/Vuggy (vugs < 1 mm.) 

54 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-1 01-SS 
BORING METHOD: NX Core & water 
DRIWNG DATE: 2/23/95-2/'25/95 
DRILL RIG: CME 75 

J..Jorrt P-Pobh&d 
F-Faut 1<-Si<oosided 

Slro4·5moolh 
R-Roug, 
VR.V. Flouo;tl 

Fe-Fe Oxide 
CL-Ciay lnftll 
CH·CHc.itEt 
H-Heal(ld 

DATUM MSL 
COORDINATES N: 1008472.9 
AZlMUTH: 0 

~ 
z I 

ffi[i'j ~ 
~ /;j z 

0 
~ 
0 
~ 

OAF-Gravel FJiod 
Io w 0 ~ '<z ~ ~ z 

TYPE AND 
SURFACE 

DESCRIPnON 

(2) 

Pl,SM 

J,PL.SM 

J,I,R 

J,l,R 

J.I.SM 

J.I.R (2) 

J,l.R 

J,PLSM,Cl 

J,Pl_R 

w- ~ a 
~ "' ~ 

00 
g;r:!g 

! 
/;j 
0 
~ 

Sheet 4 of 9 

COLLAA ELEV: 474.6 
E: 5166'22.9 

INCUNATION: ·BO 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

LOGGED: M. HIRT 
CHECKED· A. BOO"D-1 
DATE: 3/13/95 

Golder Associates 



PROJECT: lAIOlAW/AI·FS 
PROJECT NO: 943-2648 
LOCATION: , MO 

DESCRIPTION 

64 
61.9-66.3 ft 

66 

Fresh, thickly bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARENACEOUS liMESTONE, 
(ST. LOUIS FORMATION) 

LOU~IS~~k~~~8:ffr~t\)NE 
stylolitic, numerous 
nodules, sHghtfy 

68 porous/Vuggy (vugs < 1 mm. 
in diameter) 

70 

Slightly weathered, medium 
bedded, pinkish gray (5YR 8/1) 
to light brownish gro.y 
(5YR 6/1), coarse grained, 
medium strong, ARENACEOUS 

74 DOLOMITE, (ST. LOUIS 
FORMATION) 

76 

78 

74.0-74.3 ft. 
Crumbly texture, porous, 
limestone 
74.4 ft. 
Cross bedding 

76.4-76.8 ft. 
Cry:>ta!line Umestone 
layer 

It 
Fresh, medium bedded, light 
brownish gray (5YR 6/1), 
medium grained. medium strong, 
LIMESTONE, (ST. LOUIS 

eo FORMATION) 
Stylolitic to 80.1 ft 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHUA1N 

RECORD OF DRILLHOLE PZ-101-SS Sheet 5 of 9 

COI..l.AA ELEV: 474.8 BORING METHOD: NX Core & water 
DRILLING DATE: 2/23/95-2r.25/95 
DRILL RIG: CME 75 

LOGGED: M. HIRT 
CHECKED: A. BOOTH 
DATE: :l/1J/95 

J,I.A,CL 

DAnJM: MSL 
COORDINATES N: 1068472.9 
AZIMUTH. 

E: 516622.9 
INCUNATION: ·00 

Golder Associates 



PROJECT: LA!OLAW/RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

00 
78.9-83.2 tt 

" 

86 

88 

Fresh, medium bedded, light 
brownish gray (5YR 6/1), 
medium grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
80.1-80.5 fl 
Dolomite 

89.7-91.3 fl 
Styfol'lfic 

90 89,9-90.9 fl 
Umestone (crystalline) 

94 93.9-94.1 fl 
Thickly laminated 

98 

94.5-101.0 fl 
Fresh, thickly bedded, pale 
yellowish brown (10YR 6/2). 
coarse to very coasse grained, 
strong, ARGILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-101-SS Sheet 6 of 9 

BORING METHOD: NX Core & water 
DRILLING DATE: 2/23/95-212~/95 
DRILL RIG: CME 75 

J-Jont 
F·FaU:t 

PL-P!anar P-Pobhed 
C-Curved K·SbrJ:iidad 
U-Urd.Jiath:.:l SIA·Smoo111 
ST·Stepped A--I·IIT&~at VA-V. Rough 

LOGGED: M. HIAT 
CHECKED: A.~TH 
DATE: 3/13/95 

DATUM MSL 
COORDINATES N: 1068472.9 
AZIMUTH: 0 

Fe-Fe OxiOO 
0 

CL-Ctay lnfll z I 
CH-Chlofitll ffix r 

" [;j H·He~ Iw z 
GAF-G'av91 FiUad eO w 0 

<Z ~ " LLJ- r 

" 
m 

TYPE AND 
SURFACE 

DESCRIPTION 

PL,A,CL 

J,ST,SM 

J,PL.R 

0 
< 

! s 
r 

[;j z 
B 0 
<L " 

COLLAR ELEV: 474.6 
E: 5166:22.9 

INCUNATION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Golder Associates 



PROJECT: LAJDLAW/RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

96 94.5-101.0 ft. 
Fresh, thickly bedded, pale 
yellowish brown (10YA 6/2), 
coarse to very coarse grained, 
strong, ARGILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
96.3 ft. 
Calcite crystals 

98 97.1-97.3 ft. 
Moderately weahtered zone, 
thickly laminated 

100 

102 

104 

106 

98.6--99.0 ft. 
Chert nodules 

100.7 ft. 
Calcite crystals 

101.0.119.9 ft. 
Fresh, medium bedded, light 
olive gray {5Y 6/1), micro
crystalline, strong, 
UMESTONE, (ST. LOUIS 
FORMATION) 
101.7-103.0 ft. 
Stylolitic 

104.1-104.8 ft. 
Slightly weathered dolomite 
layer, porous(vuggy 

104.8-106.2 ft. 
Stylolitic 

106.7-109.2 ft. 
Some arenaceous zones 

107.8-108.3 ft. 
108 Bioturbated zone, some calcite 

crystallization 

110 

112 

110.1-111.5tt 
Slightly to moderately 
weathered dolomite, 
poroustvuggy 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE"·WESTEAN 
DRILLER: o_ MAHURIN 

RECORD OF DRILLHOLE PZ-101-SS 
BORING METHOD: NX Core 8. water 
DRIWNG DATE: 2/23/95-2/25/95 
DRILL RIG: CME 75 

J..Joirrt PL-Pianar 
F-Faull C·CI.XV&d 

U·Undulatlng 
ST-stapp&d 
1-lrr9g!..iar 

0 

" 

DATUM: MSL 
COORDINATES N: 1008472.9 
AZ!MUTH: 0 

Fe-Fe OXIde 

" CL·Ciay lntill z I 
CH-CI"iont& 

ffi(;:) 
~ 

" X 
H-HealoKI z w 
QRF·G'Wel Fled 

Io w 0 
~z "' ~ w- ~ 

3 w 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PL,SM 

J,I,R 

0 
< ~ 
0 g ~ 

~ 
/j z 

5 0 
~ <; 

SheGt 7 of 9 

COLLAR ELEV: 474.8 
E: 516822.9 

INCUNATION: -eo 

NOTES 
WA TEA LEVELS 

INSTRUMENTATION 

LOGGED: M. HIRT 
CHECKED: R.BOOTH 
DATE: :l/13/95 

Golder Associates 



PROJECT: LAIDLAW/AI·FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

" 0 

112 

114 

116 

11B 

122 

124 

12B 

DESCRIPTION 

101.0.119.9 ft. 
Fresh, medium bedded, light 
olive gray (5Y 6/1), micro
crystalline, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
112.9-113.1 ft. 
Thinly laminated J61.20 
113.1-113.2ft 11J.60 
Bioturbated, caJcite 
crystallization 
113.6-115.3 It 
Slightly to moderately 
weathered, dolomite, 
porous/Vuggy 

116.5 ft. 
Becoming fine to medium 
grained 
116.8-117.7ft. 
Some arenaceous laminae 

116.3-118.7ft. 
Stylolitic 

359.50 
115.30 

Slightly weathered, medium 
bedded, light olive gray (SY 6/1}, 
fine grained, medium 
strong. ARGILLACEOUS 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Porous/Vuggy (<1 mm. in 
diameter) 
121.7-125.0 ft. 
Slightly weathered, medium 
bedded, light olive gray 
(5Y 6/1), fine gralned, 
strong, DOLOMITE. (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE·WESTEAN 
DRill.EA: D. MAHURIN 

RECORD OF DRILLHOLE PZ-101-SS 
BORING METHOD: NX Core & water 
DRILLING DATE: 2/'23195-2/25/95 
DRILl RIG: CME 75 

J.Joint PL·F".anar p.pohl19d 
F·Faut C·CUV&d '·""""""" U·U~ 

ST·Stepp<>d 
l·lrr&g<Jar 

ROO 

DATUM: MSL 
COORDINATES N: 1068472.9 
AZJMUTH: 0 

Fe-F• OlddiJ 
~ 

Cl·~!nl'll z r 
CH·Ch!orit• ffi~ >-

~ g H·H•al9d z 
GRF·Oravel F&d 

Io w 8?: ~ <; >-
s ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,R,CL 

J,PLSM 

J,PL,SM 

J,I,R,CL 

J,f,SM 

J,ST,SM 

0 
< 

~ 0 
~ 

>-z ?1i 
5 0 
~ <; 

Sheet 8 at 9 

COUAA B.EV: 47.4.8 
E: 518622.9 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

LOGGED·. M. HIRT 
CHECKED: A. BCXJTH 
DATE: :J./13/95 

Golder Associates 



PROJECT: l.AJDLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATlON: BRIDGETON, MO 

132 

134 

136 

DESCRIPTION 

133.5-133.9 ft 
Stylolitic, bioturbated, 
calcite crystals 
133.9-135.3 ft. 
Microcrystalline 

134.9-135.2 ft 
Small pyrite crystals 
135.G-135.1 ft. 
Large chert nodules 

135.7-137.1 ft. 
Slightly weathered, some 
calicte crystals and 
stylolites 

137.1-138.9 ft 
Stylolites 
137.4-138.5 ft 
Microcrystalline, arenaceous, 

138 
thickly laminated 

140 

14,2 

144 

DEPTH SCAlE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Cora & water 
DRILLING DATE: 2/2'J/95-2/25195 
DRill RIG: CME 75 

J-Jorrt 
F-Fat.it 

PL·P1arw 
C·CUV$d 
U·Und.Aa~ 
SHilep~d 

l·lrrt!Q.Jar 

LOGGED: M. HIAT 
CHECKED: A.BOOTH 
DATE: 3/13/95 

PZ-101-SS 
DATUM: MSL 
CCClROINATES N: 10684n.9 
AZIMUTH· 0 

Fe-Fe O:IOdt 
CL-ctay Inn!! X 
CH-Oiofile ~ 

~ t;l H·H&Illed z 
QAF-Qravol Fo'led w 0 

~ ~ ~ 
~ 

TYPE AND 

Sheet 9 of 9 

COLLAR ELEV: 474.8 
E: 518622.9 

INC UNA TION: ·00 

0 
< 

~ 0 
~ 

NOTES ~ 

" z w WATER lEVELS 5 0 
~ ~ INSTRUMENT AnON 

Golder Associates 



JTI/1111111 
LAIDLAW WASTE SYSTEMS INC. 

LAIDLA\.//OU2 RI-FS/MO 
VEST LAKE LANDFILL 

OPERABLE UNIT 2 

SOIL BOREHOLE 

4.25 inch 1.0, Hotlow Ster1 Auger 

SPLIT SPOON: 2.0 inch D.D./1.5 inch !.D. <SP) 

SHELBY TUBE: 3.0 inch 0.0./2 13/16 mch I.D. <SH) 

WATER L£1/EL 

LOG 
SOiliNG NO. 

PZ-102-SS 

Sli£ET 

1 OF 3 

DATE DATE DATE 
f-,CASING=::::::=:DEPTI=::-H-11---+----+---If---j 2113/95 2113195 NORTHING: 1068087.6 7 

DAlUI4 EASTING> 516887.97 W:VATION 482.1 
DRll ~ CHE 75 - TRUCK MOUNT 

3 
2 
2 
3 

2 
2 
2 
4 

1 
2 
3 
4 

1 
3 
3 
5 

1.3' 
~o' 
65J.:) 

1.6' 
2:0' 

CSQJ.:) 

1.9' 
2.0' 
95J.:) 

1.9' 
2.5' 
95/.:) 

I

f-

I= 

1\ 

(0.0-2.6 F't.) Firr~, do.rk yellowish brown 
<lOYR 4/2), honogenous, CLAYEY SILT, NR, 
do.r1p, <CL -MU, <LOESS) 

(2.6-5.0 ft.) F;rn, nod era te yeliowish 
brown <lOYR 5/4), honagenous, SILTY CLAY, 
NR, danp, <CU, <LOESS) 

(5.0-13.0 f't.) FirM, MOderate yellowish 
brawn <lOYR 5/4), tro.ce light gray (N7), 
hol'logenous, CLAYEY SILT, NR, dar1p, 
<CL -MU, (LOESS) 

SP 

(I) 

1--
(4 79.5) 2.6 

SP 

® 
-

(477.!) 5.0 SH 

@ 

-
SP 

(4) 

1--

SP 

® 

SH 

0 
1--

3 
4 
5 
6 

1.6' 
2'.0' 

""' :: 4Hrt---,,"13".o,--'1"5".o"'ro:t.'>'c"o""c:P:-:o-:c::;t:-, -=oc:o-:r:.-k:--:y:cet"to::cwc:,::sh;-:------''"
4
"'
6
"
9
".
1
""
1
-"'

13
"·::,

0 0 
· ",·I- orange <lOYR 6/6), honogenous, fine> SAND, 

trace Silt, NR, dry, <SP), (ALLUVIUM) 

-14 
I= 
~ 

5 
5 
7 
7 

""1-
1.5' :::: 
2.0' ....... 
757.)::::,., 

1-
SP 

® 

: 
: 

-: 
: 

-= :. 
= -:: 
= -= = = -:: 

= -= = = -: 
: 

-= : 
: 

-: 
: 

-= : 
: 

-: 
: 

-= : 
: 

-: 
: 

-= 
-= 
: 

2/13/95 - 15:21 
Begin drilling 
PZ-102-SS 

Air I'!Onitaring 
15:27 
21% 02 
0.0 ppn H2S 
0% LEL 
0.0 ppn PID 

t5,43 e 6 rt. 
2t.J% 02 
0.0 ppr1 H2S 
0% LEL 
0.3 ppr1 PID 

15:49 @ 10 ft. 
21%. 02 
LO ppn H2S 
0% LEL 
0.3 ppr1 PID 

z 
<>' 
w 
r 

"' w 
3 
' w 
z 
>-

"' --' 

~ 
0 
(.) 

(.!) 
z 
:::; 
_J 

a; 
0 

"' "' ' ~ 
' i'i:i ru 

Cl 

~~ 



11111111 SOIL BOREHOLE 
LAIDLAW WASTE SY8Tell8 INC, 

srn; """E N1KJ LOCATION DlliU.JNG IIEII«ll: 
4.25 inch I.D. Holtow Ste-ro~ Auger-

SAIIPI..NG lotEIHOD: 

LAIDLAIJ/OU2 RI-FS/MO 
SPLIT SPOON• 2.0 inch 0.0./LS inch I.D. (SP) 

\JEST LAKE LANDF"ILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) 

OPERABLE UNIT 2 WAml W1EL 

lljE 

DAl£ 
NORTHING: 1068087.67 

CASIIGl O£PTH DATIJM EASTJNG• 516887.97 ELEVATION 482.1 

DRILL RIG CME 75 - TRUCK MOUNT SURFACE CONillllONS 

ANGlE llfAAING 

SAMPLE tw.I~ER 

m~ 

i! I &1 I ~ a;~ SoiWI.E IIUIIIlER - I §~ ~ i DESCRIPTlON OF ~ltRI.OL 

~ 
... :~ (15.0-23.6 f't.) Loose to col"'poct, pale SP = :1'-' yellowish brown <lOYR 6/2), hOMogenous, 

® = 1- finE' SAND, NR, dry, <SP), <ALLUVIUM) 
~16 ... 

:f- r=- -= ~ 4 1.3' .... 
4 2:0' .... 

= ~ 6 65"1.) .... 
SP .... -= ~17 7 .... 
® ... 

= :f-~ .... : t::- 18 
.... .... 

f-- -= .... 
4 1.4' .... 

~ 
4 2.0' .... 

= .... 
5 GO%l .... SP -= 5 

.... E:-19 .... 
@ .... : I= .... ... ' 

: .... 
~20 ... 

f--:f- -: I= 3 LG' .... 
: 3 2.0' .... 

1- <80~) 
.... 

SP 
~21 

4 .... -= 6 .... 
@ ~ 

.... 
: .... .... - .... 
= =-22 

.... .... - -= .... :: 6 1.5' .... 
5 2:(f .... 

= .... . ... 
4 75%) .... SP -= =-23 8 

.... 
' ... 

@ :: .... 
= . ' .. 

(458.5) 23.6 ' ... - <23.6-25.6 Ft.) StoFF, l".ght gra.y (N7) to = =-24 light brawn <SYR 5/6), lo.Mina.ted CLAYEY - -= = 5 1.5' SILT, tro.ce Fine Sa.nd, soMe rootlets, NR, 6 2.0' 
no·,st, <CL -MU, <ALLUVIUM) = - 7 7'5".<) SP 

=-25 !O 
@) -= 

= = - 1-
= !:.::_ 26 

(25.6-28.1 Ft.) Vf!ry StiFf, ME'diUM 
f--f- gra.y (N5), stra.tiF'ied, CLAYEY SILT, -= ~ 5 1.6' SOMe F'ine SAND, thin orga.niC 

7 2.0' rootlet beds ((1 CM.), NR, f'IOist, = 1- 10 <BO%) Ill SP 
~27 <CL-MU, <ALLUVIUM) -= 11 

@ ~ = 1- = ~28 f- f-- -= . 1- 4 1.7' <28.!-29.9 ft.) StifF, f'IE'diuM gra.y <N5), - 5 2.0' stro.tified, CLAYEY SILT and fine SAND, = 5 85%) 

It' 
1-15 Cf'l. beds, NR, MOiSt, ([L-MU, SP -= f29 7 <ALLUVIUM) (452.2) 29.9 @ J<29.9-34.5 Ft.) Ha.rd, light olive gray 

~ = f- <SY 6/D, Fractured LIMESTONE, SR, 

= <VEATHERED BEDROCK) 

LOG 
l!OIIlNONO. 

PZ-102-SS 

SHEET 

2 OF 3 

DRII.I..1NG 

START f1NISii 
11UE TIIA£ 

15:21 17:33 

DAl£ DAl£ 
2/13/95 2/13/95 

RaiARl<S 

16•03 2 16 ft. 
21.1% 02 
1.0 pp1'1 H2S 
0% LEL 
0.0 ppr1 PID 

16:20 @ 24 ft. 
21%. 02 
0.0 ppn H2S 
0% LEL 
0.0 ppl'l P!D 

16:40 @ 28 ft . 
21.1% 02 
0.0 ppM H2S 
0% LEL 
0.0 ppr'l PID 

g: 
z 
0 
u 
(!) 
z 
::J 
...J 

oc 
Cl 

"' w 
-" 

"' r 

-i 

iii 
0 
UJ 
(!) 
(!) 
0 
--' 

'" ~ 
'" ru 

' M 
~ 

" 

d z 
co 
0 -, 

J 
~ 

"' w 
I 

" 
iii 
0 
;, 
:c 
u 

en 

" ' n 
;:: 
ru 

~ 
0 

~ 
~ 
N 
0 

;::; 
n. 

w 
~ 
UJ 
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llfJTIJIII 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE 
srn: - - I..OCATJOH 

CIUUJNO loiEIIIOO: 

4.25 inch J.D. Hollow Ster1 Auger 

SAtoii'LI«l loiEIIIOO: 

LAIDLA\o//OU2 RI-FS/MO 
SPLJ T SPOON: 2.0 inch O.D./1.5 inch I.D. <SP) 

~EST LAKE LANDFILL SHELBY TUBE• 3.0 inch O.D./2 13/16 inch I.D. <SH) 
OPERABLE UNIT 2 

'IIIAml l.£'lll. 

TilE 
DA!£ 

NORTHING: 1068087.6 7 
CASING llEP1lt OATIJW EASTING= 5!6887.97 EILVATJOH 482.1 

emu RIG CHE 75 - TRUCK MOUNT SURfACE COHOillONS 
AIIGl[ BE'AAlNG 

SN.IPLE KAIAWER 

~ i! i I § 
~~ i SAMPLE tu.I!£R 

i - I ~ 
CE:SCRIPTION OF WAmM. 

= 
5 1.7' 

I{ 
<29.9-34.5 ft.) Ho.rd, light olive gro.y : 5 2.0' <5Y 6/D, froctured LIMESTONE, SR, 

= 5 8Si0 <~EATHERED BEDROCK) SP : 
::::- 31 20 

@ 30.2 ft., wood fra.gMents @ --= l::: : 
1- ...::: l::- 32 

~ 
1--

l::: : 
_~,-_ 33 : 

13 15:5; 1-- --= 1.1' 
23 2.0' : 

~34 55 SS'l.J 

I=Ii=li SP 
...::: 31 

@ l::: 

~ 
<44 7.6) 34.5 : 

1- <34.5-37.0 ft.) Ho.rd, durk greenish : l:::-. 35 ~ 
gra.y <5GY 4/D, SILTY CLAY, tra.ce to 1-- --= ~ 12 OS little fine so.nd, little F'rne gro.vel, NR, 

1- 18 ~6' ~ Moist, <CU, <\.lEATHERED BEDROCK) : 
l:::-. 36 

21 2Si0 

~ 
SP 

...::: 18 
@ ~ : 

1- : 
l:::--.37 (445.1> 37.0 

~ End of Sott Borehole Log ot 37.0 ft. --= 
1- See PZ-102-SS Record of Drillho\e for 

: 
l:::-. 38 rock descriptions ...::: 
~ : 
~ : 
l::- 39 --= ~ : 
1- -= l::-40 

E : 
1- : I::- 41 -= t:: : 
1- ...::: l::- 42 

~ : 
1- : 
1::::-43 --= : 
g-44 ...::: 

: 
: 

LOG 
BORIIIG NO. 

PZ-102-SS 

SHEET 

3 OF 3 

Dll!U.JNG 

START Fli<ISH 

TilE TillE 

15•21 17,33 

DATE DATE 
2/13/95 2/13/95 

REWARI<S 

17:07 @ 35 F't. 
21.3% 02 
2.0 ppM H2S 
0% LEL 
0.0 ppl"l PID 

z 

"' w ,_ 
"' w 
:> 
' w z 

>-
" -' 

g: 
z 
0 
u 
(.!) 
z 
:::; 
_J 

a:: 
0 

"' w 
-' 
-' 
i' 
-i 

~ 
Cl 
LU 
<.!> 
<.!> 
0 
-' 

"' v 

"' ru 
' '"' v 

"' 

d 
;z 

CD 
0 -, 

,_ 
"' "' w 
I 

j 

~ 
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I 
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PROJECT: lAJDLAW/FU-FS 
PROJECT NO: 943-2848 
LCX::ATlON: BRIDGETON, MO 

DESCRIPTION 

J
2 0.0-37.0 ft. 

34 

36 

40 

See Soli Borehole Log 
PZ-102-SS 
37.0-37,8 ft. 
No samples collected 

41.0-44.6ft 
Moderately weathered, dark 
yellowish orange (10YR 6/6), 
fine grained, weak, SANDSTONE, 
(ST. LOUIS FORMATION) 

44.5-59.6 ft 
Slightly to moderately 
weathered, thickly bedded, 
light olive gray, micro
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 

46 
FORMATION) 

@ 47.0 ft 
Solutioned, in-filled with 
unlithifled sandy clay, in 
Run 2, approximately 50%, 

48 
competent rock 

DEPTH SCALE: 1 :2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRIU.ER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·102·SS 
BORING METHOD: NX Core & water 
DRILLING DATE: 2/14195 
DRILL RIG: CME 75 

P-Pohlled 
K·Siil(911sided 
SM-Smoolh 
, __ 
VR-V. Rou~ 

I 

j~'-? 
58~ 

F~t-Ft Oxide 
CL-Oay lnfill 
Cli-aiorita 
H-Htalod 

DATUM: MSL 
COORDINATES N: 1088087.7 
AZJMUTH: 0 

~ z ~ 

ffii'ii 
~ 
~ 

~ z 
GRF-Growel Filed 

ro w D 
~z "' ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,Pl,SM-GRF 

{2) 

J,I,A-Cl 

J,I,A-CL 

eli- ~ 
m 3 

NI,H-COL{2) 

Core Loss 

D 
< 

], g 
~ 

1;j z 
i5 D 
~ ~ 

Sheet 1 c1 4 

COLLAR ELEV: 482.1 
E: 516887.9 

INGUNATlON; ·90 

NOTES 

WATER LEVElS 
INSTAUMENTAWN 

Fractures in upper 
portion of Run 1, are 
mapped in highly 
weathered sandstone. very 
clayey, likely drilling 
induced 

Core loss due to weak 
rock 

Fractures in Run 2, along 
contacts between 
lithologies of clay and 
limestone 

LOGGED: J. MILLER 
CHECKED: R. BOOTH 
DATE: 3/13/95 

"F Golder Associates 



PROJECT: LAIDLAW/RI-FS 
PROJECT NO: 943-2848 
LOCAnON: BRIDGETON, MO 

DESCRIPTlON 

I gray. 
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
48.8-49.0 ft 
Glauconitic clay and limestone 

50 
fragment infilled collapse 
zone, stylolitic 

51.8-52.2 ft. 
52 lnfilled zone 

52.0-52.9 fL. 

54 

56 

Breciated, collapsed, infilled 
with limestone fragments, 
sand and clay 

56.9-56.9 fL. 
Collapse, inrilling clay 

57.4-57.5 ft 
lnfilled fraction 
57.6-59.8 fL. 

5a Solutioned, inr!lled with 
limestone fragments, 
glauconitic clay, sand 

59.6-80.8 ft 
60 

Fresh to moderately weathered, 
thinly bedded, light olive 
gray (SY 6/1), medium 
crystalline, extremely weak to 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

61.8-62.4 fL. 
52 Collapse filled with limestone 

fragments, clay and sand 

DEPTH SCALE; 1:2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-1 02-SS Sheet 2 ol 4 

COUAR ELEV: 482.1 BORING METHOD: NX Cora & water 
DAIL!.JNG DATE: 2/14/95 
DRILL RIG CME 75 

LOGGED: J. MILLER 
CHECKED: A. BOOTH 
DATE. 3/lJ/95 

Core Loss 

J,PL.SM-Fe 
J,PL,SM 
J,I,R 

J,!,R 

J,I,SM,CL 

J,PL,A 
J,PL,A-CL 

J,Pl,SM-CL 

J,I,R 

J,I,R 

J,PL,R 

J,C,VA 

J,I,R 

DATUM MSL 
COORDINATES N· 1008087.7 
AZIMUTH: o 

E: 5168a7.9 
INCUNAnoN: ·90 

Core loss in Run 2 due to 
problem with barrel 

Core loss due to 
fractures/lugging of bit, 
some rock recovered in 
this interval, but broken 
Up 

Numerous inl.act, very 
small, clay filled, 
irregular fractures 
54.7-60.3 ft 
Not mapped on graphic I 

Golder Associates 



PROJECT: LA!DLAW/AI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCAIPTlON 

64 59.&80.8 ft. 
Fresh to moderately weathered, 
thinly bedded, light olive 
gray {SY 6/1), medium 
crystalline, extremely weak to 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

60 64.0-65.4 ft. 
Collapse fraction infilled 
with day, limestone 
fragments, sand 

67.3-67.4 ft. 
Clay, sand and limestone 
fragment infilled fracture 

66 67.9-68.0 ft. 
Clay and limestone framgent 
infilled fracture 

70 70.1-70.5 ft. 
Collapse infilled with 
limestone fragments, black 
clay, pyrite crystals, sand 

71.3-71.7 tt. 
Breccia filled zone, pyrite, 
limestone fragments, black 

72 
clay infilling 
72.1-73.2 ft. 
Collapse zone 

74 

76 

7B 

80 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-102-SS 
BORING METHOD: NX Core & water 
DRILLING DATE 2/t 4/95 
DRILL RIG CME 75 

J,I,R-calcite 

J,I,R-calcite 

DATUM: MSL 
COORDINATES N: 1068087.7 
AZTMUTH o 

Sheet 3 of 4 

COI..l.AA El.EV: 482.1 
E: 516887.9 

INCUNATION: ·90 

N"'~••·ou•• "'"" small 
0 •. 7 --sand 

tt 
lnfilled clay, sand, 
limestone fragments 

LOGGED· J. MILLER 
CHECKED: R.BOOTH 
DATE. 3/13/95 

Golder Associates 



PROJECT: LAIOLAW/RI·FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

eo 80.3·80.5 ft 

62 

96 

" 

Solutioned rock, infilled 
with limestone fragments, 
clay 

i 
mineralization 

90 End of Record of Drillhole 
at 89.9 ft 

92 

94 

96 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRIU .. ER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-102-SS Sheet 4 of 4 

COLLAR ELEV: 41!2.1 BORING METHOD: NX Core & water 
DRILUNG DATE: '2/14/9:5 
DRILL RIG: CME 75 

J..Joillt. 
F-Faul! 

PL-~an<lf 

C..CLWVed 
U·Un<Umg 
ST-St&pped 
1-lrr&gUw 

P-Pobhed 
K·Sik91'1Bided 
SM·Smooltl R·VR·V. Rough 

LOGGED: J. MillER 
CHECKED: R. SOOTH 
DATE: J/13/95 

DATUM: MSL 
COORDINATES N: 10080S7,7 
AZIMUTH: o 

E: 516887.9 
INCUNATlON: ·90 

ForFe Oxide 
CL·Ciay lnlll 
CH-CHorite 
H-Heakld 
GRF·Otav91 Filled 

TYPE AND 
SURFACE 

DESCRIPTION 

J,J,R 

J,l,R 

J,I,R 

J,t,R 

J,l,R 

J,P~SM 

J,PLSM-CL 

" z I 

ffi(Lj 
r 

" ~ z Io w 0 
~z ~ 

"" w- " 3 w 

0 
~ 

~ 0 
~ 

r 
~ z 

6 0 
~ ~ 

0 
OOOQ 

0"' 0 0\() 
,.,~..,..,~ 

"'"'...-"' a:: a: a: a: 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

2}14/95 @ 14:25 
Complete drilling 

Golder Associates 



111/TIIJIII 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE 
SITE -E AHO LOCAllOH OAIU..ING IIEIHOO: 

4.25 inch I.D. Hollow SteM Auger"" 

SAWPt.JI«l IIEIHOO: 

LAIDLA'w'/OU2 RI-FS/MO 
SPLIT SPOON: 2.0 inch 0.0.11.5 inch I.D. <SP) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch J.D. <SH) 

OPERABLE UNIT 2 
WATER lEJEI. 

DIE 

IJAlE 
NORTHING: 1068131.86 

DATUM EASTING: 516858.81 W:VAllOH 484.5 CASING IJEPIH 

lllllU. RIG CME 75 - TRUCK MOUNT SURFACE CONiliTIONS Flat, crass covered area. 

ANGLE fi£ARING 

SAidPL£ HAI.I~ER 

~ i! i i i ~ ;(~ SfWt.E-- I ~ I DE'SCfiiPIIOH OF MATERIN... 

I= 5 1.5' (0.0 6.0 ftJ Firr'l, dark yellowish brown 

= 5 2.0' OOYR 4/2), CLAYEY SILT, tro.ce organics 1- 3 75%1 (fine roots), NR, do.np, <CL-MU, <TDPSOIU SP = 1=-1 5 
CD -= I= 1-

c._ 

= 
1=-2 :- - -= I= 2 1.8' 

= 4 2.lY 
1- 5 <90%) SP : - 3 5 

® -= ~ : 
l=-4 ;: @ 4.0 ft., color changes to Moderate '-- -= I= 2 1.8' : 3 2]7 yellowish brown <lOYR 5/4) 
1- 4 <90%1 SP : 
1=-s 5 

0 -= I= : ~ 1- (4 78.5) 6.0 -= ~6 2 1.5' <6.0 14.0 ft.) Loose, Mottled, Modero.te : 1:: 2 2.0' yellowish brown <IOYR 5/4) to pale 
4 75i() yellowish brown OOYR 6/2), SILT, NR, SP :. l::...7 5 daMp, <MU, <LOESS) 

0 -= :: - 1- = =-s 1- I-- -= = 5 L4' 

= 5 2'0' - 5 (70%) SP = ~9 5 

® -= I= r- : f-
~10 12 10.0 f't., Silt becones coMpo.ct 1-- -= I= 4 1.5' 

= 5 2lf :- 6 75:() SP : 
~ 11 9 

@ -: ~ : 1-
l::... 12 1- 1-- -= I= 3 1.8' : 5 2.0' :- 8 (90'l.l IIH SP : J:-13 11 

0 -: 
: 

f-14 6 
[::" 

<14.0-17.8 f't.) CoMpo.ct, light olive gray 1-- -= 2.0' 
SP : I= 6 2]7 II <SY 6/D, SILT, tro.ce" iron sto.ining. NR, 

® I~ !OO'l. do.Mp, (MU, (LOESS) : :-

LOG 
IIOIUHONO. 

PZ-102R-SS 

SHEET 

1 OF 3 

llF1!lUNG 

START FINISH 
DIE 11W£ 

8:30 10:45 

DAlE DATE 
6/15/95 6/15/95 

f!EMAI!I<S 

z 

"' w 
r 
~ 
w 
)o 

' w 
z 
r 

" ...J 

0::: 
1-z 
0 
() 

(.? 
z 
:::; 
...J 
0::: 
Cl 

z 
0 
r 

"' r 

~ 

w 
~ 

w 
ru 

' M 
~ 

"' 

d 
z 
<D 
0 ...., 

~ 
Q 

~ 

)o 

~ 
0 
S< 
I 
u 

"' "' Q 

N 

::' 
N 
~ 

w 
~ z w 
-' c;: 



LAIDLAIJ/OU2 RI-FS/MO 
\JEST LAKE LANDF'"ILL 

OPERABLE UNIT 2 

SOIL 

NORTHING: 1068131.86 

16 

17 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

3 
4 
5 
8 

9 
9 
6 
10 

4 
6 
7 
9 

4 
4 
8 
6 

5 

10 
29 10 

<14.0-17.8 f't.) CoMpo.ct, light olive gray 
<'5Y 6/D, SILT. trace iron sto.ining. NR, 
daMp, <MU, <LOESS) 

fro~"~ 17.0-17.8 ft., Silt becOI'les wet 

trace iron 
<ALLUVIUM) 

S;tt, 
CSP), 

NR, 

<24.0-28.0 Pt.) CoMpact, Mottled Moderate 
yellaVIish brawn OOYR 5/4) to light olive 
gray (5Y 6/D, SILT, soMe iran oxide 
staining. NR, do.r1p, <MU, <LOESS) 

~ 26.0 ft~ color cho.nges to olive gro.y 
(5Y 4/1) o.nd Silt becoMes r10ist 

grc.y 
I"'Oist, <CL-MU, 

thin silty fine sand seaM, 
thick) 

BOREHOLE 

SP 

® 

SP 

® 

SP 

@ 

SP 

@ 

(456.5) 28.0 

SP 

@ 

LOG 
BORING NO, 

PZ-102R-SS 

8:30 10:45 

6/15/95 6/15/95 

z 

"' w 
r 

" w 
:> 
' w z 
~ 

" ~ 

~ 

"' ' ~ 
' [D ~ 

Cl w 

§~ 



JllfJIII/1111 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE 
SIT£ lw.IE NllJ LOCA110N DRII.I.m-

~~ 4.25 inch !.D. Hollow Stt>r"' Auger 

--
LAIDLAW' /OU2 RI -F S/MO 

SPLIT SPOON: 2~0 inch O.D./1.5 inch J.D. <SP) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch J.D. <SH> 
OPERABLE UNIT 2 WATER LE\'EL 

'1M: 

OAJE 
NORTHING: 1068131.96 

CASING DEPTH DAltJW EASTING' 516858~81 EUVA'OON 484.5 

llR!U. RIG CME 75 - TRUCK MOUNT SURFACf: CONOl110NS Fiat, gro.ss covered area 

ANGlE S£NllNG 

SAWPl..E 1-Wo!MER 

k !i i i ~ l5~ i s.uu NllWBER - I ~~ ~~~ I DE'SCRiPIION OF WA'TERW.. 

~ 5 1.8' <28.0-30.8 rt.) Stlff, olive gray : 
~ 

5 2]7 (5Y 4/D CLAYEY SILT, NR, Moist, <CL-MU, 
30~8 : 9 (')0%l <LOESS) (453.7) SP 

~31 14 (30.8-32.0 Ft.) Cof"''po.ct, olive gra.y @ -:: 
~ 

(5Y 4/D, S!L T, NR, Moist, <MU, <LOESS> : 
""" 

(452.5) 32.0 ...: i:::-32 47 1.2' : :-~ <32.0-35.0 Ft.) Very dense, light olive :: 
J~ 44 21f gray <SY 6/D, fine GRAVEL a.nd SILTY F-e 

: 26 (60%) SAND, tra.ce pieces of \ignite, NR, wet, SP 
-33 27 • <GP), <IJEATHERED BEDROCK) 

@ -:: • • 
= • : • • 
=-34 • 1-- ..:::: • ·h 

= 16 0.4' .. ~ SP : 50/2 TO' - HO%) • @ : 
=-35 

. (449.5) 35~0 

= End of Soil Borehole Log a. t 35.0 ft. -:: 
- See PZ-102R-SS Record of' Drillhale for : 
=-36 rack descriptions ...: 
= : - : 
=-37 -:: I= : 1-
l=-3s ..:::: 
I= : 
1- : 
1=- 39 -:: ~ : ~ ...: !:::- 40 : I= : 
1=- 41 -:: I= : 1-
1=-42 ...: 
I= : 
I= : 

.. fc-:- 43 -:: 
: 

~« ..:::: 
: I= : 

""" 

LOG 
BORING NO. 

PZ-102R-SS 

SHEET 

3 Of' 3 

DRII.JJNG 

START F1IOSH 
'1M: 11M£ 

8:30 10:45 

o.\TE DATE 

6/15/95 6/15/95 

RaiAill<S 

@ 32.0 ft ... first 
water encountered 
overlying bedrock 

go 
z 
0 
u 
C> 
z 
::; 
....J 

0:: 
0 

z 
0 
~ 

= ~ 

ai 

!;:; 
0 ..... 
<!> 
<!> 
g 

"' v 

"' ru 
' n 

v 

"' 

ci z 

"' 0 ..., 

~ 
~ 

"" 
:i 

!;:; 
0 
;.: 
:I: 
u 

~ 

"' ' :;: 
' ~ 

w 
!;;: 
0 

~ 
~ 
~ 
N 
0 

;::; 
<L 

LJ 

~ z w 
--' 
G: 



PROJECT: lAJDLAW/Fil·FS 
PROJECT NO: 943-2846 
LOCATION: BRIOOETON, MO 

DESCRIPTION 

32 0.0-35.0 ft 

34 

36 

See Soil Borehole Log 
PZ·102R-SS 

37.0-55.8 ft. 
Fresh, lhinfy bedded, light 
olive gray (SY 6/1), micro-
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 

38 FORMATION) 

44 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRIUER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-102R-SS 
BORING METHOD: NX Core & water 
DRILLING DATE 8/15/95 · 6/16195 
DRILL RIG· CME 75 

J..J~t PL-Pianlll" f'-Pobhed. 
F·Faut C-Curved K-Siikensided 

U-Undulating SM-Snwxllh 
ST-Slappad """""' 1-lrwgular VA-V. Floug1 

I 

Fe-F 90J;iOB 
CL·Ciay lnl'l 
CH-chloritOJ 
H-He""""" 

DATUM: MSL 
CCORDINATES N; 1068087.67 
AZIMUTH·. 0 

~ 
z ~ 

ffi(j >-

" 1;j z 
GRF·OfirYel Fled 

Io w 0 
~~ ~ ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,A (6) 

J,I,R,CL (2) 

B,I,R (2) 

J,I,R,CL (2) 

J,I,R (4) 

J,I,R (3) 

J,I,R (5) 

J,I,A,CL (4) 

J,I,A (2) 

>-
3 00 

"fJ,I,H,t'L(3) 

0 
~ 

~ 0 
~ 

>-z i:j 
i5 0 
~ ~ 

Sheet 1 ct 4 

COllAR Et.EV: 482.1 
E: 518867.97 

INCUNATION: ·00 

NOTES 

WATER LEVELS 
INSTRUMENTATION 

6/15/95@ i 1 :SO 
End Run 2 

LOGGED: 8. Tll TON 
CHECKED: R.~TH 
DATE: 7/12/95 

Golder Associates 



PROJECT: LAIDLAW!AI·FS 
PROJECT NO: 943-2846 
LOCATION: BRJOOETON, MO 

DESCRIPTION 

48 37.D-55.B ft. 

50 

Fresh, thinly bedded, tight 
olive gray (5Y 6/1), micro
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

55.8-61.3 tt 
56 Fresh, medium bedded, light 

olive gray (SY 6/1), medium 
crystalline, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 
55.8-56.1 tt 
Chert layer 

57.8--58.0 ft. 
58 Hard, greenish gray (SG 6/1), 

Siltstone layer 

60 

61.3-70.4 ft. 
Fresh, thinty bedded, light 
olive gray {SY 6/1), finety 

62 
crystalline, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic 

64 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LA YNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·102R·SS 
BORING METHOD: NX Core & water 
DRILLING DATE: 8/15/95 • 6/16195 
DRILL RIG CME 75 

B,I,R 

B,I,R 

B,I,R 

B,!,R 

I,R 

J,!,R-intact 

DATUM: MSL 
COORDINATES N: 106SOS7.87 
AZlMUTH: a 

B.PlSM,CL (3) 

B,I,R (3) 
J,Pl.SM,Fe 

~ J.e~'>M (2) 

Sheet 2 01' 4-

COUAR ELEV: 482.1 
E: 51S887.97 

INCUNATlON: -eo 

NOTES 

WATER LEVELS 
INSTRUMENTATION 

6/15/95@ 13:45 
End Run 3 
Core loss possibty due to 
wash out of clay seams in 
joints 

6/15/95 @ 15:00 
End Run 3 

6/15/95@ 16:15 
End Run 5 
Stop drilling for the day 
6/16}95@ 7:15 
Began Run 6 

LOOGEO· 8. TILTON 
CHECKED- R.BOOTH 
DATE: 7/12)95 

Golder Associates 



PROJECT: LAJDLAW/Rl·FS 
PROJECT NO: 94J.2S48 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

64 61.3-70.4 ft. 

B8 

70 

Fresh, thinly bedded, light 
olive gray (5Y 6/1), finely 
crystalline, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic 

70.4-75.2 ft. 
Fresh, thinly bedded, light 
olive gray (5Y 6/1), finely 
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 

74 @74.2ft. 

76 

78 

80 

Stiff, dark greenish gray 
(5G 4/1), clay seam, 
(-1/2 in. thick) 
75.2-76.0 ft. 
Fresh, thinly bedded, medium 
bluish ~ray (58 5/1), micro
crystallme, very strong, 
Silicified Umestone, 
(ST. LOUIS FORMATION) 

DEPTH SCALE: 1 :'2 
DRILLING CONTFIACTOA: LAYNE-'HESTEAN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·102R·SS 
BORING METHOD: NX Core & water 
DRilliNG DATE: 8/1519!5·8/18195 
DRILL RIG: CME 7S 

DATUM: MSL 
COORDINATES N· 1068087.67 
AZIMUTH: 0 

Fa-FeOxide 
Cl-Cia)' lntil 
CH-c:Nonts 
H-Heal&d 
GRF·Clra:wl Filed 

TYPE AND 
SURFACE 

DESCRIPTION 

J.PLSM 

B,PL.SM (2) 

J,I,R 

J,l,A 

Sheet 3 ot 4 

COUAA EtEV: 482.1 
E: 516887.97 

INCUNATION: ·90 

NOTES 
WATER L.EVt.LS 

INSTRUMENT AnON 

6/16/95@ 8:25 
End Run 6 

6/16/95@ 9:15 
End Run 7 

LOGGED: 8. TILTON 
OiECKED: A. BOOTH 
DATE: 7/12195 

Golder Associates 



PROJECT: LAJOLAW/RI-FS 
PROJECT NO: 943-2fl48 
LOCATION: BRIDGETON, MO 

DESCRIPT10N 

84 

" 

92 

94 

96 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECOBD OF DRILLHOLE PZ·102R-SS Sheet 4 of 4 

COU.ARELEV: 482.1 BORING METHOD: NX Com & water 
ORILUNG DATE: 8/15/95-6/18/95 
DRILL RIG: CME 75 

J.Joirlt PL-Pianer P·Pobhod 
F-Fa!Jt C-CU'v&d K .......... 

U-Undl.ia~B"lg SM-
ST-Stl'lpped 
1-lrr~ar 

LOGGED: 8. TILTCN 
CHECKED: R.BOOTH 
DATE: 7/12/95 

w 

"" ox 
u< 

F.,.. F <tO::dde 
CL-Qay lnlill 
CH-Ctbrte 
H·He211<1d 

DATUM: MSL 
COORDINATES N: 1068067.67 
AZlMUTH: 0 

~ z ~ 

ffi~ 
~ 
~ C;l z 

Q 

" g • " 

E: 516887.97 
INCUNATlON: -eo 

GRF.Qravel Filled ~~ w Q ~ 
[;j 

NOTES 

"' ~ z 

TYPE AND 
SURFACE 

DESCRIPTION 

B,I,R 
J,I,R 

~- ~ 6 ~ Q • ~ ~ 

0 
0000 

0"'00., ......... .., ... 

WATER LEVELS 
INSTRUMENTATION 

6/16/95@ 12:00 
End Run 8 

6/16/95@ 15:00 
Completed il 

Golder Associates 



111/Jfii/Jfllf 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE 
SITE HAllE .oND l.OCAT10N DRILLING lotElHOil: 

6.25 inch J.D. Hollow SteM Auger 
~'~~ 

SAioll'LII<G hiiJHOO: 

LAIDLA\.I/OU2 Rt-FS/MO 
SPLIT SPOON' 2,0 inch O.D./1.5 inch !.D. <SP) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch !.D. <SH) 
OPERABLE UNIT 2 

WAltR l.E\a 

11WE 

DATE 
NORTHING: 106 7660.40 

CASING OEP1l< DATUlt4 EASTING: 516723.54 ELEVATION 4 77.8 

DRill. R1C CME 75 TRUCK MOUNT SURFACE CONOOlONS 

ANGI.£ 6EARING 

SA.WPt.E I'WiltdER 

~ i! i g ! ~ ~~ SAioiPl£ NIJt.llltJI - I §~ ~ ~ llESCR1PTlON OF MATERIAL 

~ 

f:: (0.0-2.0 ft.) No sanptes cottected due to : 
f- coarse gravel p\o.ced for te>Mporo.ry road 

: 
f:::.-1 -:: f:: : f:: (4 75.8) 2,0 _:: f:::"-2 I 1.6' <2.0-!6.0 f't.) F;rn, dusky yellowish : f:: 2 2:o- brown OOYR 2/2), CLAYEY SJL T, tro.ce finE' 

. 1- 3 
3 (81)'/.) Sond, NR, daMp, (CL -MU, <LOESS) SP : 
4 

® -:: 

~ : 
1-- _:: f:::"-4 2 1.3' @ 4.0 ft., color cha.nges to po.le : f:: 4 2]' yel\owish brown <lOYR 6/2) with Modera.te 

t=-s 4 (65%l oMO<...mt of iron oxide staining SP : 
4 

0 -:: t= f- : f-
f::-s f- 1-- _: 

t= I 1.3' : 2 2]j7 

~ t= 2 65%l SP : 
:;:-7 4 

0 -:: 
= f- : - 1- 1-- _:: :;:-8 

I 1.8' : = 2 2.0' 

- 3 (90%) SP : 
r::--9 4 

® -:: 
t:: : 
=-10 I= @ 10.0 ft., interMittent Moist zones 1--- _:: 

= 2 2.0' : 3 2.0' ((2 inches thick) - 5 100% 

IIH SP : 
=- 11 6 

@ -:: t:: : f-
f::- 12 Below 12.0 ft., increa.se in iron oxide 1-- _:: 

i= I 1.7' : 2 2"iY staining (..-50%) 
'- 2 (85%) 

SP : f::- 13 3 

0 -:: ~.1-- : . 
-14 f- 1-- _:: 

f:: 1.8' SH : 2Jf I\ ® f:: (90%) : 

LOG 
llORING NO. 

PZ-103-SS 

SHm 

1 OF 4 

DRilJ.JNG 

START FINISH 
'llloiE 11WE 

07:30 12:00 

DATE DATE 
2/21/95 2/23/95 

REIIARICS 

z 
"' w 
~ 
~ 
w 

" ' w z 
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" -' 

g: 
z 
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u 
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z 
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IIIJillll SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE NMAE N<O UJCATlOH llfliiJ.Hl UEiliOil: 

6.25 inch I.D. Hollow Sten Auger 

SAI4I't.H; UEiliOil: 

LAIDLA\.,I/OU2 R[-FS/MD 
SPLIT SPOON• 2.0 inch O.D./1.5 inch J.D. <SP) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0.0./2 13/16 inch I.D. <SH) 
OPERABLE UNIT 2 WATER lB'EL 

11WE 

DATE 
NORTHING: 1067660.40 

CASING DePTH OAllJM EASTING' 516723.54 EI..EVATlOH 4 77 8 

Of<!U. RIG CME 75 - TRUCK MOUNT SURf'AC£ CONDITIONS 
ANGLE BEAAlNG 

SMIPlE HMIWER 

~~ 

!~ I i i ~ 1!~ SAWPI..f: NIAIBER 

I - i ~~ !a llESCRlPllOH OF MATERIAL 

f: \ 
<2.0-!6.0 Ft.) FirM, dusky ye\low;sh SH : brown <toYR 2/2), CLAYEY SILT, trace Pine 

® r- Sand, NR, daMp, <CL -MU, <LOESS) : !::... 16 
~ (461.8) 16.0 

;::: 7 1.3' . ' .. <16.0-20.0 Pt.) Loose to ca!"lpact -:: 
11 2:0' ::: 

:~ 
yellowish orange <lOYR 6/6), SILTY fine ::-f- !0 65%) : : : SAND, NR, dar-1p, <SI·D, CALLUVIAU SP 

f=-17 !1 
'' .. ® 

...:: 
t:: ' ... : . . . . 
f- ' ... :. ,..._ 18 .... .... - --= 1 

. . . . !? 18.0 ft., Silty Sand beCOI""IE'S MOiSt l.l' .. '. 
4 211' ... :14 = ;:::._ 19 
3 <55/:J SP 
8 ' ... 

@ -= .... 
;::: .. '. 

= ' ... 
f- .... 

= . . . . 
!::... 20 

.... (457.8) 20.0 

f= 2 2.0' Q0.0-22.0 ft.) St<F"f to very st·,fF. pnte --= 6 20' yellowish brawn (JQYR 6/2) to Modern te = f- 10 100% 

If 
yellowish brown ClOYR 5/4) CLAYEY SILT SP 

t::_ 21 10 with silty Fine sand tnyers «2 inches), @ -= = \JR, Moist, <CL-MU, <ALLUVIUM) = r- = ;:::._ 22 :-- (22.0-28.0 F"tJ StiFF", Mediur-1 dark gray 
- --= t:: 1 1.1' 

3 2.0' 14 (N4), CLAYEY SILT, saMe thin sHy fine = - 6 55%) sand zones «1 inch), SR. daMp to I'"IOist, SP 
!=-23 7 <CL-MU, <ALLUVIUM) @ -= t:: = '- = =-24 s t-- -::: ;::: 0.4' 

2.0' = ~ 
<20/:l SH 

=-25 @) -= 
f= = r- = :::... 26 

15 :-- ~ 26.0-27.5 Ft., lir1estone bovlder or 
t-- --= = 0.9' 

47 2.0" H layer encountered, first water identified = r- 50/5 ~5%l in borehole SP 
t::_ 27 c._ 

@ -= = = - = i=-2B 
2 (28.0-32.0 ft.) StiFF", greenish gray 

t-- -::: .1::-: 1.4' 
6 2.0' CSG 6/D CLAYEY SILT, trace to little = 7 <70%) f;ne Sand, NR, danp, <CL -MU, (ALLUVIUM) SP -= 

f29 
10 @) = = 

LOG 
BORING NO. 

PZ-103-SS 

SHEET 

2 Of 4 

omt.uNO 

START FlNlSH 
TilE llME 

07,30 12,00 

DATE DATE 
2/21/95 2/23/95 

RaiARKS 

\Jet zone 
appears to 
be isolated 

0:: rz 
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lllifJTJil/1.411 
LAIDlAW WASTE SYSTEMS INC. 

SITE NA.\4E ANO l.OCATlON 

LAfDLA'w'/OU2 R!-FS/MO 
\./EST LAKE LANDFILL 

OPERABLE UNIT 2 

SOIL BOREHOLE 

6.25 inch I.D. Hollow Ste(Tl Auger 

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. <SP) 

SHELBY TUBE: 3.0 mch O.D./2 13/16 inch I.D. <SH) 

WA 1ER LE\IEL 

DAlE 

LOG 
BORING NO. 

PZ-103-SS 

3 OF 4 

DRILUNG 

START FlNISH 
TloiE TIME 

07:30 12:00 

DATE DAlE 
NORTHING: 1067660.40 

OATUllt EAST!NG: 516 723.54 ELEVATlON 4 77.8 
1-:CASIHG::=::-::--::DEPIH:=-::-:-+---t---t---+---f 2121195 2/23/95 

ORal ~ CME 75 - TRUCK MOUNT 

= -
=- 31 
= -
=-32 
= -

.::-33 

2 
4 
7 
9 

2 
4 
5 
ll 

2 
7 
8 
ll 

l 
3 
7 
ll 

3 
4 
6 
15 

3 
5 
20 
ll 

9 
19 
50/5 

3 
36 
24 
5012 

1.5' 
2.0' 
7SiD IIW 

<28.0 32.0 ft.) StifF, greenish gro.y 
<SG 6/D CLAYEY SILT, trace to Little 
Pone Sand, NR, daMp, (CL -MU, <ALLUVIUM) 

12 31.6 ft., Moderate reddish brown 
ClOR 4/6) CLAYEY f"lediun SAND layer (...-1/2 
inch) 

<32.0-47.5 ft.) Stif'f to very stif'f, pede 
yellowish green <lOG 7/2) SILTY CLAY, 
trace to little (Tlediu(Tl Sand, NR, da(Tlp, 
<CU 

e 33.4-33.8 F't., cla.yey r'IE'diul'1 gra.ined 
sand layer, dar1p, (S[) 

e 36.0 F't., color varies fror-1 very pale 
orange OOR B/2) to r10dera te yellowish 
brown OOR 5/4) to pale green CSG 7/2), 
trace fine gravel 

@ 43.0 F't., extrer'1E'ly weathered lir1estone 
boulder or layer encountered 

(4 45.8) 32.0 

SP 

@ 

SP 

@ 

SP 

@ 

I--

SP 

@ 

SP 

@J 

SP 

@ 

I--

SP 

@ 

1-
SP 

© 

= = -:: 
= -= 
= = -:: 

= -= = 
= -:: 

= -= 
= = -:: 
= -= = = -:: 

= -= = 
= -:: 

= -= = 
= -:: 
= -= 
= = 

z 

"' w 
~ 

~ 
w 
:> 
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11/fJTJi/1111 SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC, 

SITE N.IAIE AND LOCATIOH llRIUJHG ldElHOO: 

6.25 inch LD. Hol(ow Ster'! Auger 
~ 

SAIIPIJNG t.Um<OO: 

SPLIT SPOON: 2.0 inch O.D./1.5 inch !.D. <SP) 
LAIDLA\J/DU2 RI-FS/MO 
1,/EST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) 

OPERABLE UNIT 2 WATER LEVEl. 

lll.tE 

DATE 
NORTHING= 1067660.40 

CASING DEP1H DA1UW EASTING= 516 723.54 El.EVATION 4 77.8 

DRill RIG CHE 75 - TRUCK MOUNT SURf.oc£ CONDillONS 

ANGU: BEARING 

SAWPlE tw.IWER 

~ l! i i ~ a:~ r.1 
.....,...,_ - I ~~ ~ i D£SCRIPTlOH Of MATERIAL 

. 

= ~ 
<32.0 47.5 ft.) StifP to very stiff, po.le SP = yellowish gr...,.en <lOG 7/2) SILTY CLAY, 1- truce to little nediun Sand, NR, do.r-1p, @ = 1=-46 ~r <CU I-- -= f:: 4 2.0' 

6 2.0' @ 45.5 ft., weo. the red lir-1estone boulder = 1- 8 100% or layer encountered SP 
1=- 47 50/3 ~ e 47.1 F't., thin silty fine sand lo.yer 18 -= f:: (.-1 inch), r'!Oist (430.3) 47.5 = 1- (47.5 48.0 ft.) Horcl, clark ye\lowish = !,.., 

oro.nge <lOR 6/6), weo. the-red SILTY 
480{ 

I---48 -= 23 j.8' 

~ 
\CLAYSTONE, NR, do.Mp, (CH) (429.8) 

5 2.0' @ 48.0 ft., weo therecl ttnestone boulder = 1=- 49 
2 (90%) 

encountered SP -= 48 (48.0-50.0 ft.) Ho.rd, nodero.te yellowish @ f:: brown <IOYR 5/4) SILTY CLAY, sone = r-- ~~-- weathered \inestone pieces ((1 inch), = 1=- 50 \JR-SR, MOiSt, CCU (427.8) 50.0 

f:: End of Soil Borehole Log o. t 50.0 F't. -= 
r-- See PZ-103-SS Record of Dr;Uhole for = 1=- 51 rock descriptions -= 
f:: = 1- = 1=- 52 -= f:: = r--
1=- 53 -= f:: = 1- = 1=- 54 -= f:: = 1-
I=- 55 -= 
f:: = 1- = 1=--ss -= f:: = 1-

=-57 -= 
f:: = 1- = I=- 58 -= b = 
r59 

-= = = 

LOG 
80RINO NO. 

PZ-103-SS 

SHEET 

4 Of 4 

ORIUJNG 

START FlNISH 

TllotE TlUE 

07=30 12=00 

DATE DATE 
2/21/95 2/23/95 

REWAAkS 
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PROJECT: L.AJOlAW/RI-FS 
PROJECT NO: 94:3-2848 
LOCATION: BRIOOETON, MO 

DESCRIPTlON 

48 0.0-50.0 ft 

50 

52 

54 

5a 

60 

82 

See Soil Borehole Log 
PZ-103-SS 
SO.D-51.5 tl 
No samples collected 

53.4-53.9 fl. 
Pinkish gray (SYR B/1), 
siltstone layer 

54.7tl 
Oxidized pyrite nodules 
(<3mm.) 

56.4 fl 
Vertical calcite filled vein 
(4 in.) 
57.0 tl 
Calcite filled vein at 
90 degrees (1 in. thick) 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·103·SS Sheet 1 of 7 

COlLA..R ELEV: 4n.s BORING METHOD: NX Core & water 
DRILLING DATE: 2/21/95-2122/95 
DRILL RIG: CME 75 

J-JOJ11 
F·F<>LIII 
$-ShoM 

PU.,-anar P·Poilshed 
C·CUV<td K-Sikenskled 
U-Uno:Uatr.g SM·5moolh 
ST·S16pp<KI 

~-l·lfl&o;;tiar Vfi.V. Roug1 

j'[:g, 
58~ 
g 0 • 

LOGGED: 8. TILTON 
CHECKED: W.HERST 
DATE: 3/13/95 

F~Fe OXide 
CL-Clay lnfil 
CH-Ciio!ile 
H·Healed 

DATUM: MSL 
COORDINATES N: 1067560.4 
AZIMUTH· o 

~ 
z I 

~X ~ 
~ Gl ww z 

a 
~ 

'3 
~ 

g 

E: 5167'23.5 
INCLINATION: ·00 

GAF-Grav!ll F\l!tKJ I a w a ~ 
1;5 

NOTES 

3~ "' ~ z 

< 
TYPE AND 
SURFACE 

DESCRIPTION 

Core Loss 

J,I,R 

J,I.R (2) 

J,Pl,R 

Core Loss 

~ 6 a 00 
~ ~ 

g~g~@ 

WATER LEVELS 
INSTRUMENTATION 

Core loss possibly from 
5~.5-52.7 rt. ·In highly 
fractured rock and clay 
zones on top of bedrock 

59.Q-60.0 rt. 
Five breaks that had been 
spun 

Core loss in soft 
formation or possible 
open void 

Golder Associates 



PROJECT: lAIDLAW/AI·FS 
PROJECT NO: 943-'2848 
LOCATION: 8AIOOETON, MO 

DESCRIPTION 

64 
62.!H1.0 ft 
Highly weathered, medium 
bedded, moderate yellowish 
brown (10YR 5/4), fine 
grained, weak, ARGILLACEOUS 
SANDSTONE, (ST. LOUIS 
FORMATION) 

66 
66.0-66.5 ft. 
Highly weathered, dark 411 30 
yellowish orange (10YA 6/6), 66 "50 
extremely weak, SILTSTONE . 
layer 

B8 

69.6 ft 
Very soft. dark yellowish 

10 orange (10YA 6/6), clay layer 
(2 in. thick) 

75.6-76.3 ft 

76 Brownish gray {SYR 4/~). 
argillaceous LIMESTONE 
layer 

DEPTH SCALE 1 ·.2 

402.20 
75.60 

401.50 
76.30 

DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF ORILLHOLE PZ-1 03-SS 
DATUM MSL BORING METHOD: NX Core & water 

DRILLING DATE: 2/21/95-2)22!95 
DRILL RIG CME 75 

COORDINATES N 1067660.4 

p.poflshed 
K·Slikensided 
SM-Sroooltl 
R-Roug, 
VR-V. Floug1 

AZIMUTH 0 

Fe-Fiil OXld& 
~ 

Cl·Ciay lnllll z 
CH-cHorila ffi>< H-Heakld Iw 
GRF·GraYel F-!lad ~0 

<Z 

TVPEAND 
SURFACE 

DESCRIPTION 

Core Loss 

Core Loss 

J,Pl,SM 
J,ST,SM 
J,Pl,SM 

B. I. A 

J,PL,SM 

J,PL,SM-intact 

J,I,R (2) 

B,l,A 

B,l,R 

'"-~ 

I 
~ 
~ ~ z w 0 
~ ~ ~ 
m 

0 
< 
~ 0 

~ 

~ 
1;1 z 

0 0 
~ ;; 

Sheet 2 d 7 

COllAR El.EV: 4ne 
E: 516723.5 

INCUNATION; ·90 

NOTES 

WATER LEVELS 
INSTRUMENTATION 

Core loss in soft 
formation or possible 
open 110id 

Run 3 stopped short, bit 
plugged oR in claystones 

2/21/95@ 16:00 
Stopped driltlng in 
Run 3 
2/22/95 @ 7:30 
Began Run 4 

LOGGED· 8. nLTON 
CHECKED: W.HERST 
DATE: 3/13/95 

Golder Associates 



PROJECT: tAIDtAW/RI·FS 
PROJECT NO: 943-.2648 
LOCATION: BRIOOETON, MO 

DESCRIPTION 

bedded, light 
olive gray 6/1), micro
crystalline, medium strong, 

82 LIMESTONE, (ST. LOUIS 
FORMATION} 
Stylolitic 

84 

" 

87.3-87.5 tt 
Soft, greenish gray 
(SGY 6/1), glauconite Clay 

86 lrr~!10J.8 ft. 
Fresh, thinly bedded, light 
olive green (SY 6/1) to olive 
gray (5Y 4/1), very fine 
grained, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 
Trace disseminated pyrite 
89.0-91.5 ft. 
Moderate porosity, open vugs 

90 (<J mm.), glauconite in some 
vugs (<1%) 

92 

94 

96 

90.4 tt 
Thin silicified zone 
(-1/2 in.) 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-103-SS 
BORING METHOD: NX Core d water 
DRILUNG DATE: 2121/95-2122/95 
DRILL RIG: CME 75 

J-Jorn PL·P1<!f1(1{ 
F-FaUt C-CU!Ved 

Fo-Fe Oldd~ 
CL-C1a:y lntil 
CH-Ctiortl~ 
H-H~ekld 

DATUM: MSL 
COORDINATES N: 1067660.4 
AZIMUTH: 0 

~ 
z r 
ii'x r 

~ 
~ ww z 

OAF-Gravel Ftlkld ro w 0 

3~ oc ~ 
I I 

TYPE AND 
SURFACE 

DESCRIPTION 

J,Pl,SM,CL (2) 

B,PL,SM 

J,I,R,CL 

J,I,R (2) 

J,PL,SM 

J,PL,SM 

J,Pl,SM,CL 

J,I,SM (2) 

r 
~ 

w 

D 
< ~ g ;; 
r 

~ z 
6 0 
~ ;<; 

Sheet 3 ot 7 

COLLAR ELEV: 477.8 
E: 516723.5 

INCUNATlON: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

9:45 
Stopped Run 5 short. bit 
plugged off 

LOGGED: B. TILTON 
CHECKED: W.HERST 
DATE: 3/13/95 

Golder Associates 



PROJECT: LAJDLAW!RI·FS 
PROJECT NO: 943·2648 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

96 87.5-~03.8 tt 

96 

100 

102 

106 

108 

110 

112 

Fresh, thinly bedded, light 
olive green (5Y 6/1) to olive 
gray (SY 4/1), very fine 
grained, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 
Trace disseminated pyrite 

101.3-103.6 tt 
Moderate porosity, open vugs 
(<2mm.) 

gray '~~ii6joE·,~a~~· strong,~ 
DOLOMITE, (ST. LOUIS 
FORMATION) 
107.2·109.6 tt 
Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
finely crstalline, medium 
strong, DOLOMITIC LIMESTONE, 
(ST. LOUIS FORMATION) 
Trace disseminated pyrite 

109.6·126.4 tt 
Fresh, medium bedded, olive 
gray (5Y 4/1), micro
crystalline, medium strong to 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolites common, some 
glauconite stringers 

DEPTH sCALE: 1 ·.2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-103-SS 
BORING METHOD: NX Core & water 
DRIWNG DATE: 2121/95-2122195 
DRILL RIG· CME 75 

DATUM: MSL 
COORDINATES N: 1067S60.4 
AZIMUTH 0 

Ft-Fe0ldd11 
CL..cl4y lnfill 
CH.ctlcrile 
H·HIIaled 
GAF-~aveiFilled 

TYPE AND 
SURFACE 

DESCRIPTION 

J,P,SM 

B,I,SM,CL 

J,PL.SM-healed 
with calcite 

J,U,SM 

J,I,SM,CL 

~ 
z r 
~ >-
'"~ 

~ [;] z ro w 0 S:s ~ " >-
3 00 

0 
< 

~ 0 
~ 

>- 1;5 z 
0 0 
~ ;;; 

Sheet 4 of 7 

COUAA El.EV: 477.8 
E: 516723.5 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATlON 

LOGGED: 8. TILTON 
CHECKED: W. HERST 
DATE: 3/1:1/95 

Golder Associates 



RECORD OF DRILLHOLE PZ-103-SS Sheet 5 at 7 

COUAR El.EV: 4n.S PROJECT: LAJDtAW/RI-FS 
PROJECT NO: 943-2848 
LOCATJON: BRIDGETON, MO 

112 

-114 

i 116 

116 

~ 12<l 

~m 

12< 

DESCAIP"nON 

112.0.113.51t 
Becomes argillaceous 
109.6--128.4 ft 
Fresh, medium bedded, olive 
gray (SY 4/1), micro-
crystalline, medium strong to 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolites common, some 
glaucontte stringers 

119.2·124.0 ft. 
Thin chert zone generally less 
than 2 ln. thick 

120.0-120.5 ft 
Moderate siliceous 

I 

= 
5 g 

~ 

g 

BORING METHOD: NX Core & water 
DRIWNG DATE: 2/21/95-2122/95 
DRILL RIG: CME 75 

J.Jorrt PL·PianN F'-F'okhed 
F·F..u:t C-Cuved K·Sfk!IOSd&d 

~""N U-UI"I<i.<jaW-Ig SM·5moof1 

&"""""' ST·Siepped A·-F-Folarlon 1-lrr~ar YR·Y.Ro\..9'1 

I§! 
I 

I 
0 ELEV 
~ tw -- ROD '"" OEF'T'r-1 b> as~~ 

IFll 

• 

• 

9 1<::;> 

• 

• 

r:= -= '353.3D 

Two stylolites t 
12<l ~ 

t 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: lAYNE-WESTERN 
DRILLER: D. MAHURIN 

'12'.50 

110 1':::' 

LOGGED: B. TlLTON 
CHECKED: W.HEAST 
DATE: 3/13/95 

I• 

F .. Fe OlddG 
CL-Oa)o lntill 
~ ...,.,..., 

DATUM: MSL 
COORDINATES N· 1067660.4 
AZlMUTH: 0 

~ z r 
ii'x r 

~ ~ ww z 

a 
< ~ g 3 

E: 516723.5 
INCUNATlON: ·90 

GRF-Olav&l Fll<td 
ra w 0 r 1;j NOTES 
3~ ~ ,; z 

" WATER LEVELS 
00 6 0 

lis 
'< • ~ INSTRUMENTATION 

rJ~ 
TYPE AND 

~~~~ "g~g SURFACE 
DESCRIPTION 

,~2 

'J.I,SM 

J,PL,SM 

J,I,VA 

J,Pl.SM,Cl 

J,PL,VA 

J,I,A,Cl 

J,I,R,Cl 

J,I,SM,Cl 

J,PL,SM (2) 

IJ,P,SM 

Golder Associates 

" 

" 



PROJECT: LAJDLAWIRI·FS 
PROJECT NO: 943-2848 
LOCATION: 8RIOOETON, MO 

DESCRIPTION 

130 

134 ftno:ii3iicsit------i~~Ecl 
Fresh, medium bedded, light 
ollve gray (5Y 5/2), micro
crystalline to fine 

'" 

crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

disseminated pyrite, 
some thin veins of calcite 
(<1/4 in.) 

136.5·139.7 ft. 
Slightly weathered, thickly 
bedded, light olive gray (5Y 6/1), 
very fine grained, 
medium strong, ARENACEOUS 
DOLOMITE, (< 1 in.), 
(ST. LOUIS FORMATION) 

136 Thin Umestone layers 

140 Slightly weathered, medium 
bedded, light alive gray (5Y 5/2). 
fine crystalline, medium 

142 

strong, DOLOMITIC LIMESTONE, 
(ST. LOUIS FORMATION) 

olive gray 
crystalline, 
LIMESTONE, 
FORMATION) 
144.0-144.2 fl 
Sort, grayish green (5G 5/2). 

144 glauconitic clay layer 

DEPTH SCALE: 1 :2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-103-SS 
BORING METHOD: NX Core & water 
DAILUNG DATE: 2/21/95-2122195 
DRILL RIG· CME 75 

J.JoG-!1. PL-P!anat P·Pobho<l 
F-FaU:! C-CUvod 

, __ 
U-UnO.Ja!lnq SM-~ 

ST·Slupped 

, __ 
1-lrrag..Jow IJR.V. f>.c:u;tl 

i~(l) 
o..Q)( 
au< 

F&-Ft Oltide 
Cl.Qay lnfll 
CH·CHorila 
H·Hilaled 

DATUM MSL 
COORDINATES N: 1067660.4 
AZIMUTH: 0 

~ z ~ 

~~ ~ 

" i::i ww z 
QRf.Grav~ Filled 

ro w 0 
~z "' ~ 

I 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PL,SM,CL 

J,U,SM 

B,PL,SM 

C,SM 

PL,SM 

J,I,R 

w- ~ 

~ 
~ 

0 
< g 0 
~ 

~ 

i::i z 
i5 a 
~ ~ 

Sheet 6 o1 7 

COLlAR EL.EV: 4n.a 
E: 516723.5 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

on 

7:40 
drilling 

Measured water level at 
52.15 fl below ground 
surface 

Highly broken rock. 

LOGGED: B. Tll TON 
CHECKED: W.HERST 
DATE: J/13/95 

Golder Associates 



PRJJEGT: LAIDlAW/PHS 
PROJECT NO; 943-2848 
LOCATION: MO 

DESCRIPTION 

144 

''"' 

''"' 

152 

DEPTH SCALE: 1:2 

II 
333.50 p;:· 
144.00 

OAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-103-SS S'-!t 7 of 7 

COI...LAl1 ELEV: 4n.e BORING METHOD: NX Core ll water 
DAJWNG DATE: '2/21/95-2/22,195 
DRILL RIG: CME 75 

J.Jo<tt Pl·PLirni!t P·Pohhod 
F·Fa&.JI c=- I<·S!lk.erraided 
S-SOoM U-Ur'd..datng SM-SinoQ~ 
8-Bod<ing ST-Stepped A--F·Folallon l-lrr89-LY VR-V. Ro\.V'I 

" 
I 

~ I~ 
ELEV 0 

0 i~(f) ROO " DEPTH (58~ ~ 
(Fl) 

gg~& 1•;::;,~ 0 0 . . 
1333.50 11 '£" , .... ~ 

LOGGED: B. nLTDN 
CHECKED: W.HERST 
DATE: 3/13/95 

F&-Fe OJOQe 
CL·Oaylnfll 
CH-Chlorite 
H-Ha.olud 

DAnJM: MSL 
CXXJAOINATES N: 1067660.4 
AZIMUTH: 0 

~ z I 

ffi~ 
~ 
~ (;I z 

D 
< '[ 'l 

E: 516723.5 
!NCUNAnON: ·00 

GRF-Gnrvel Fillud 
Io w D 

~~ ~ ,;; 
~ z 1;l 

NOTES 
WATER LEVELS 

INSTRUMENTAnON 
I I 

~ 6 D 

"' "' 0- ;;; 

II~ l~p~l£ TYPE AND 

~I g_<,!l~!lJ £ 
SURFACE 

DESCRIPTION 

fJ,I,SM (2) -* 

Golder Associates 

-

-

-

-

-

-

-

-



LAIDLAIJ/OU2 Rl-FS/MO 
\./EST LAKE LANDFILL 

OPERABLE UNIT 2 

SOIL 

(Q.0-2.4 Ft.) Stif'f', dark yellowish brown 
OOYR 4/2), hol'logenous, CLAYEY SILT, 
rootlets, NR, l'lOist, (ML -CU, <LOESS) 

<2.4-7.0 Ft.) Sof't to f'irl"l, dusky yellowish 
brown <lOYR 2/2), hof'logenous, CLAYEY SILT, 
NR, naist, <ML-CU, <LOESS) 

<7.0-15.4 ft.) StiH, light olive gray 
(5Y 6/1) to light brown <SYR 5/6), 
hol'logenous, l'lottled CLAYEY SILT, NR, 
do.Mp, <ML -CU, <LOESS) 

BOREHOLE 

~ 

I 
SP 

(i) 

SP 

0 

SP 

® 

LOG 
EIORlNG NO. 

PZ-104-KS 

SHEET 

15:40 17:58 

2/12/95 2/12/95 

Bego.n drilling 

z 
~ 
w 
~ 
~ 
w 
:> 
' w 

z 
>
<t 
-' 

cr: 
1-z 
0 
(.) 

C) 
z 
:::::; 
....! 

r:r 
0 

~ 
w 
-' 
-' 

"' 
' 

iD 
0 w 
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'-' 
0 _, 

ro 
v 
ro 
ru 
' M 

v 

"' 

d 
:z 
CD 
0 ...., 

~ 
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~ 
w 
I 

j 

iD 
0 
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:c 
'-' 

on 
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tg 
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L:J 
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111/il/1111 
LAIDLAW WASTE SYSTEMS INC. 

SITE tw1E N1D LOCATlON 

LAIDLA\J/OU2 RI-FS/HO 
\JEST LAKE LANDFILL 

OPERABLE UNIT 2 

SOIL BOREHOLE 

4.25 inch J.D. Hollow SteM Auger 

SPLIT SPOON: 2.0 inch O.D./1.5 inch J.D. <SP) 

SHELBY TUBE• 3.0 inch O.D./2 13/16 inch tD. <SH) 

LOG 
BOlliNG NO. 

PZ-104-KS 
SHEEr 

2 OF 3 

START FlNISH 

11lolE TIME 

17:58 

DAlE DAlE 
I-CASIHG~=:.DEP11---H-I---l---+---f---f 2/12195 

DAlE 

2/12/95 NORTHING• 1066993.15 
DATlJW EAST!NG• 516820.50 ELEVATlON 482.3 

0RU. RtG CME 75 TRUCK MOUNT 

6 
5 
6 
8 

4 
4 
6 
8 

6 
6 
7 
8 

1.7' 
2:07 
85%J 

Ll' 
2.0' 
5510 

1.2' 
2.0' 

<60%) 

1.6' 
2.0' 

<SO%> 

1.1' 

~~~ <7.0-15.4 ft.) StiFf', Light olivE' gray 

n:<SY 6/D to light brown <SYR 5!6), 
honogenous, r-1ottled CLAYEY SILT, NR, 

1-- do.Mp, (ML -CU, <LOESS> 

1\ 
1-
1-

lit 
1-

II 

<15.4-20,8 Ft.) Conpact, light gray <N7), 
hoMogenous, SILT, NR. dry, <MU, (LOESS) 

<20.8-22.4 ft.) Stiff", light olive gro.y 
<SY 6/D, hor10genous, CLAYEY SILT, SR, 
dry, <CL-MU, <LOESS) 

<22.4 23.31 ft.) CoMpact, pale yellowish 
bro\lln OOYR 6/2), hoMogenous, SILTY 
coarse SAND, NR, dry, (SM), (ALLUVIUM) 

<23.31-24.8 ft.) Cor~po.ct, light olive 
gray <SY 6/D, hoMogenous, SILT, NR, dry, 
<MU, (ALLUVIUM) 

2.0' 11A 

~ 

i 
(466.9) 

15{ 
SH 

® 
f-=-

SH 

® 
1--

SP 

® 
1--

<461.5) 20.8 SP 

® 
-

<459.9) 22.4 

SP 

<459.0) 23.3 @ 

1--6 
5 
7 
9 

<457.5) 24.8 
5S%l '"'--~=~;;-;;-,c'CC-,.-c-c---:c;:-=-=c=c-==::::---_:_:C'_C:;O:_;"-"'"-J 

<24.8-31.0 f't.) CoMpact to stif'f, ME'diuM 
SP 

2 
5 
5 
6 

4 
4 
5 
4 

~.~. gro.y <NS), stratified very fine SAND and 
~" CLAYEY SILT, NR, dry, <SO, <ALLUVIUM) 

!Z~~ 
:;';,~ 

1-

~.~ 

12 28.0 ft., 5-6 inch clayey silt layers, 
<0.5-2.0 inch fine SAND layers 

@ 

1--

SP 

@ 

1--

SP 

@ 

REloWU<S 

: 
: 

-= : 
-= : 
: 

-= : 
-= : 
: 

-= : 
-= : 
:. 
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= -= 
= = -:: 

= -= 
= ::-

-: 
: 

-= : 
: 

-= : 
-= : 
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z 

"' w 
>
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w 
:> 
' w z 

> 
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<.:> z 
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0 
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{!) 

g 

~ 
~ 

~ 
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JIIJTJi/11111 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE 
SITE -E N<D LOCATION DAIIJ.lNCl IIEIHOO: 

4.25 inch J.D. Hollow St€'1"'1 AUger 

SAioiPI.IIG IIEIHOO: 

LAIDLA\J/OU2 RI-FS/MO 
SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. <SP) 

~EST LAKE LANDFILL SHELBY TUBE: 3.0 inch Q.D./2 13/16 inch l.D. <SH> 
OPERABLE UNIT 2 WATER I.E'oU 

l1WE 

O..TE 
NORTHING: 1066993.15 

CAS#«~ DEFIH M11JW EASTING' 516820.50 ELE.VATION 482.3 

ORlU. RIG CME 75 - TRUCK MOUNT SURFACt: CON0010NS 

ANGLE BE'ARlNG 

SAiolPU: Hoi&NER 

~~ 

i! I I I ~ ;;~ ~ NUiolllER 

I 
AND i ~ 

llESCRII'IION OF WATERW. 

i= 4 !.6' 

~ 
<24.8-31.0 ft.) CoMpo.ct to st;Ff, MediuM : 7 2.0' gro.y <NS), stro. tified very Fine SAND and 

~ 7 (8Q;() CLAYEY SILT, NR, dry, <SO, <ALLUVIUM) 
<45!.3) 31.0 SP : c- 31 10 

<31.0-33.1 ft.) CoMpo.ct, MediuM do.rk gray @ -:: 
':: .... <N4), hol"'ogenous, f-n SAND, trace : .... !--
=-32 

.. '. sat and C\ay, NR. Mo<st, <SP), (ALLUVIUM) 

--= .... f--- 10 0.9' 
.... 12 28.0 ft., 6 inch cla.yey silt la.yer, : 

.······E 5 2ff ~ <0.5-2.0 inch Fine SAND La.yers 
4 ~5%J SP : 

-33 12 

~ 
(449.2) 33.1 

@ -.: 
~ 

<33.1-36.0 Ft.) Very stiFF, light gray : It (N7), hoMogenous, SILTY CLAY, NR, dry, 
1- CCU, (\.lEATHERED BEDROCK) 

1-- -= [:-34 6 1.6' : ~ 17 2.0' 
28 (80%) SP : 1-

~ t:- 35 52 
@ -.: 

~ : 
1- (446.3) 36.0 --= '::-36 End oF Soil Borehole Log o.t 36.0 tt. : I;: 

See PZ-104-KS Record oF Orillhole For : 1-
t:-"37 rock descriptions -.: 
':: : 
1- --= 1::-38 : 1:: 
1- : 1::- 39 -.: 
~ : 
~40 --= 
~ : 
~ : 1::- 41 -.: 
~ : 
I- --= b42 

~ : 
~ : 

. - 43 -.: 
: 

~44 --= : 1:: : I-

LOG 
EIORIHG NO, 

PZ-104-KS 

SHEET 

3 Of' 3 

DAIIJ.lNCl 

START F1NlSH 
Tllj£ Tlt.IE 

15:40 17:58 

O..TE MTE 
2/12/95 2/12/95 

AElWIICS 

z 

"' w 
~ 
~ 
w 
;. 
' w 
z 
r 
<{ 

-' 

0:: 
1-
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c.:> z 
:::1 
iE 
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<D 
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<D 
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RECORD OF DRILLHOLE PZ-104-KS Shoot 1 ol .. 
PROJECT: LAIDI.AW{RI-FS BORING METHOD: NX Core&. water DATUM: MSL COllAR ELEV: 482.3 
PROJECT NO: 943-2848 DRIWNG DATE: 5/22.195- 6/4/95 COORDINATES N: 1066993.15 E; 516820.50 
LOCATION: BRIDGETON, MO DRlli_ RIG: CME75 AZIMUTH: 0 INCUNATION: -00 

J.J-*'1 PL-P!anar P·Poh/'100 F•F&Oxida 
~ 

w 
F-FU C-CU"V&d 1(-Siii(Ofltiid&d CL-Oay lrrlll z r 0 

~ 

II 
S-st.w U-Und..Jatng St.( -Smooth CH-OWxi!e ffi~ 

~ < 
! ~ 0 < B-8- ST-Stepped 

, __ 
H-Healild z ~ ~ - ~!;; F·Fob!kln 1-lrrego.Jar VFW~ OAF~ Filed "o w 0 ~ 

~ 
NOTES 

~z ~ :;; z ;'j- ~ WATER LEVELS -w DESCAIPTlON I 00 6 0 
-~ u ~ ~ ~ ?-; INSTFIUMENTATlON ~-w Eli'V -~ ~ rw ~~~I~ ~I£ "'g!~N} 

0 ROD ~a: U) ~ TYPE AND 
DEPTH ~ !§8~ SURFACE 
(F~ OESCRIPTJON 

r- 32 o.o-36.0 tt -
See Soil Borehole Log 
PZ-104-KS 
36.0-38.0 ft. 
No samples collected 

; 

-
1-34 ' 

1- ,. 

1- ,. 444.30 144430 

F,;h:£.;:, ~ded, pale 

3000 38.00 B.gan-driiH~~oo • .j:~t~~2) t~~~~~·~:~«(~~~i~~- ~ II / 

5 
~ 

• J,Pl,A 

• J,PL.A,CL 

"" ~ -
~ 1 1~ J,PL,R,Fe 
::: ::: 
~ 

• 1 c1 ou.~' 

~ 
"' ~ 

~ 
'I Cl OU ~~ = ~:: 439.30 J:P.R,CL 5/'22195@ 14:40 

= ""·"" End of Run 1 

• J,!,R,Fe 

44 • J,J,R,Fe 

§ 
J,Pl,A,Fe 

J,PL,R,Cl 
44.9-45.0 ft. ~ Clay layer 437.00 
45.3-46.6 fL 45.30 ;;; ' i1~ Clay layer ... -

435.70 
46.60 

c 
J,PL,SM,CL • J,l,A,CL 

-i • J,C,A,Fe 

""'" 
DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY 

.JL 
DA!LUNG CONTRACTOR: LAYNE-WESTERN CHECKED: B.~LTON ,, Golder Associates 
OAtLLEA: D. MAHURlN DATE: 7/13/95 



PROJECT: LAIDlAW/RI·FS 
PROJECT NO: 943-28MI 
LOCATION: BRIOOETON, MO 

DESCRIPTION 

48 3B.G-84.7 ft 

50 

54 

56 

58 

60 

62 

04 

Fresh, medium bedded, pale 
yellowish brown (10YA 6/2), 
t-m grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
4B,G-54.5 ft 
Stylolites common, very thinly 
bedded clay layers common 

53.5-63.0 ft. 
Joints have approximately 
1/2 in. of clay 

61.9-62.6 ft 
Abundant argillaceous partings 

62.6-62.7 ft 
Clay layer 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METHOD: NX Core & water 
DRILLING DATE: 5/22195 · 6/4195 
DRILL RIG: CME 75 

J-J.XTI P·Pohl"!ed 
F·Fau'! K·Sifl"&nslded 

DATUM: MSL 
COORDINATES N: 1066993.15 
AZIMUTH· 0 

Fe-F~ 
~ 

CL-Giil)'lrrfil z z 
CH·CHorile ~X ~ 

~ ~ !+Healed 'i'w z 
QRF·Gravel Filed ,_o w 0 

<Z ~ ;; 
~- ~ 

" 
~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PLSM,CL (3) 

J,Pl,SM,CL 

B,PLSM (3) 

J,I,A (4) 

J,PLSM,cLm 

J,PLSM,CL (2) 

J,PL,SM,CL (4} 

J,PLSM,CL (2) 

J,PLSM,CL (4) 

J,PLSM,CL (4) 

J,!,A,Cl 
J.PLA 

J,PLSM,CL 

(2) 

0 
< ! 0 
~ 

iz 1;:1 
5 0 
~ ~ 

Sheet 2 of 24 

COLLAA EL.EV: 482.3 
e: 516820.ao 

INCUNATION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5/22/95 @ 16:00 
End of Run 2 

5/22/95@ 17:00 
End of Run 3 

LOGGED: D. All.OWAY 
CHECKED: B. Tll TON 
DATE: 7/13/95 

Golder Associates 



PROJECT: l.AJDI..AW!Rl-FS 
PROJECT NO: 943-2846 
LOCATlON: BFIIDGETON, MO 

DESCRIPTION 

64 38.0-84,7 ft. 

66 

.. 

70 

72 

74 

76 

76 

60 

Fresh, medium bedded, pale 
yellowish b<own (10Yl1 6/2), 
f·m grained, medlum strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

@ 65.6 It 
Chert layer 

67.3-73,0 ft. 
stylolites common 

73.4-S3.3 fL 
Abundant argi1111ceous partings 

79.1·79.2 ft. 
Clay layer 

DEPTH SCALE: 1 :2 
QRIWNG CONTRACTOR: lAYNE-'WESTERN 
DRILlER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
DATUM: MSL BORING METHOD: NX Core & water 

DAIWNG DATE: :5122/915 • B/4195 
DRILL RIG: CME 75 

COORDINATES N: 1066993.15 
AZIMUTH: o 

,.....,. PL·Pianar 

, ___ 
F .. F$0P::Ie 

~ 
F·Falli C-Cuvod K~ CL.Qay lnfll z I 

U·Und..Jallng ··- CH.ctbil9 ffir;J 
~ 

" i;i ST·S\opped """"' H·H111*<:1 z 
HrregUN VFW. Roc.Jg1 GAF.Qrwlill Filled 

Io w 0 

3~ ~ ~ ~ 

~ "' 
il:!(/) TYPE AND 

58~ SURFACE 

0 g DESCRIPTION 
" 

J,P[.SM 

J,Pl.SM,CL (2) 

J,PL,SM,CL 

J,PL,SM,CL 

'I' J,ec,,;M, c;L (2) 

0 
< 

~ 0 
~ 

~ 

i;i z 
6 0 
~ ~ 

She« 3 or 24 

COUAA El.EV: 482.3 
E: 1516820.50 

INCUNATION: ·60 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5{22.{95@ 17:45 
End of Run 4 

LOGGED: D. AllOWAY 
CHECKED: B. TILTON 
DATE: 7/1J/95 

Golder Associates 



PROJECT: LAIDLAW/RI-FS 
PROJECT NO: 943-2648 
LOCATION: BAHJGETON, MO 

62 

B4 

DESCAIPTlON 

84.7·84,9 ft. 
Medium light gray (N6), 
fine grained, SANDSTONE 
layer, (ST. LOUIS 
FORMATION) 

86 84.9-91.4 ft. 

BB 

Slightly weathered, medium 
bedded, pale yellowish brown 
(10YR 6/2). f-m crystalline, 
medium strong, LIMESTONE 
(ST. LOUIS FORMATION) 
Calcite filled fractures, 
clay filled fractures 
86.3-86.6 ft 
Clay layer 

Slightly weathered, medium 
bedded, pale yellowish brown 
(10YR 6/2), mrcrocrystalline 
to fine grained, medium 

94 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant argillaceous layers 

96 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR; LAYNE-WESTERN 
DRIUEA: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METHOD: NX Cora & water 
DAIWNG DATE: 5/22195-6/4/95 
DRILL RIG: CME 75 

J.Joirr! P-Pohhed 
F-Faut K-Silkensicl&d 
S-Shear SM-$mcc:l!h 

ELEV 

DEPTH 

(F~ 

DATIJM: MSL 
COOADINATESN: 1066993.15 
AZlMUTH: o 

Fe-Fil!Ollide 

" CL-clay lnff z ~ 
CH-ai<>rtle ffi[';'j 

~ 

" X 
H·Healed z w 
QfiF-Chvel Fied I a w c ;;:z a: ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PlSM,Cl 

J,I,SM-intact 

J,I,VR 

J,I,R,CL 
J,I,R 
J,I,R 

J,I,R,CL 

Core Loss 

w- ~ 

~ 
~ 

c 
"' ! g 
~ 

!;S z 
0 c 
<L ~ 

Sheet 4 ot 24 

CXJl.l.AA ELEV: 482.3 
E: 516820.50 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5/'22/95@ 18:30 
End of Run 5 
Ended drilling for the 
day 
5/23/95 @ 7:25 
Began drilling 

Core Loss, possible soft 
rock 

5/23/95 @ 8:30 
End of Run 6 

LOGGED: D. Ali.OWAY 
CHECKED: B.TlLTON 
DATE: 7/13f35 

Golder Associates 



PROJECT: LAIDLAW/RI·FS 
PROJECT NO: 943-284S 
LC:X:'.ATJON: BfUOOETON, MO 

DESCRIPTION 

96 91.9--103.0 ft 

9B 

100 

102 

100 

108 

110 

Slightly weathered, medium 
bedded, pale yellowish brown 
(~OYR 6/2), microcrystalline 
to fine grained, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant argillaceous layers 

101.1·103.0 fl 
Abundant chert 

106.0-118.2 ft. 
Fresh, medium bedded, light 
r fine 

DEPTH SCAlE: 1:2 
DR!WNG CONTRACTOR: LAYNE-WESTERN 
ORILlEA: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METHOD: NX Core & water 
DAILUNG DATE: 5/22/9!i • 6/4/95 
DRILL RIG· CME 75 

J.Joirrt PL·Pian• P-Pob:t>.a-d 
F·Fault C-Cuved ,--....., 

U-UndUalirlg SM-Smoolh 
SP3teppe.d R-""""' VR-V. 

DATUM: MSL 
COORDINATES N: 1006993,15 
AZIMUTH: 0 

Fe-F~ 
~ 

CL-C!ay lrrlil z I 
CH-CHo!Tie ffi['j ~ 

~ 1:1 H·H&al&d z 
GRF-Orav&! Filled ~0 '" a 

<(Z ~ ;; w- ~ 

~ 
00 

TYPE AND 
SURFACE 

DESCRIPTION 

B,PL,SM,CL 

B,PL.SM,CL (5) 

a 
< 

~ 0 
~ 

~ 

1:1 z 
5 a 
~ ;; 

Sheet 5 of 24 

COUAA El.EV: . 482.3 
E: 516820,50 

INCUNATION: ·90 

NOTES 
WATER lEVELS 

INSTFIUMENTATION 

5/23/95 @ 9:00 
End of Run 7 

Core Loss, soft rock 

5/23/95 @ 1 o·.1 o 
End of Run 8 

LOGGED: 0. AlLOWAY 
CHECKED: 8. TILTON 
DATE: 7/13/95 

Golder Associates 



pROJECT: LAIDLAW!RI·FS 
PROJECT NO: 943-284B 
LOCATION; BRIDGETON, MD 

112 

"' 

116 

122 

124 

126 

128 

DESCAIPTlON 

108.Q-118.2 ft. 
Fresh, medium bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolites present 

121.7-123.2 ft 
Fresh, medium bedded, light 
olive gray (SY 6/1), m-e 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

123.2·133.8 ft 
Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
medium crystalline, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 
Pyrite at contact 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS Sheet 6 ot 24 

COllAR El.EV: 482.3 BORING METHOD: NX Core & water 
CJRILUNG DATE: 5122/95. B/4;'95 
DAIU... RIG: CME 75 

LOGGED: D. AU...OWAY 
CHECKED: B.TILTON 
DATE: 7/13/95 

J,PLSM,CL 

DATUM: MSL 
COORDINATES N: 1066993.15 
AZIMUTH: o 

E: 516820.50 
INCUNATION: ·90 

5/23/95@ 10:40 
End of Run 9 

5/23/95@ 11:40 
End of Run 10 

Golder Associates 



PROJECT: lAJOlAW/AI·FS 
PROJECT NO: 94.3-284a 
LOCATION: BRIOOETON, MO 

126 

130 

132 

136 

138 

140 

142 

144 

DESCRIPTION 

123.2·133.8 ft. 
Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
medium crystalline, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 
Pyrite at contact 

Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
fine grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 

137.5-140.0 ft. 
Fresh, thinly bedded, pale 
yellowish brown (10YA 6/2), 
fine grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Includes fine sand and silt 

140.0·144.7 It 
Fresh, thickly bedded, pale 
yellowish brown (10YR 6/2), 
fine grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: lAYNE·WESTEAN 
DRIUEA: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS Sheet 7 of 24 

BORING METHOD: NX Cotu & water 
DAIWNG DATE: 5~ • Bl~ 
DRILL RIG: CME 75 

PL·Piar'W P-Pobt"od 
C-Wvod K·Sitensid6d 
U-UI'lli..AI!IIIng S"'4-Smootl1 
ST-5\eppod """-"' 
~-~~ VA·V. F\oug'l 

" 
eao ~ ~~0'1 

" a... oR w QU< 
~ 

-~ 
0 0 

" . 

LOGGED: D. ALLOWAY 
CHECKED: 8.TILTON 
DATE: 7/13/95 

F•F~ 
Cl·Ciuy lnM 
CH·Oionte 
H·H&akod 

DATUM: MSL 
COORDINATES N: 1066993.15 
AZIMUTH 0 

~ 
z I 

ffi~ 
r 
~ l;j z 

GRF·CiriN&I Fill&d 
Io w 0 
3~ "' ~ r 
3 "' 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PL.SM,CL 

J,I,SM,Cl 

J,I,SM,Cl 

0 

"' ~ 0 
~ 

r 
1;5 z 

6 0 
~ " 

COLLAR El.EV: 462.3 
E: 516820.:50 

!NCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Golder Associates 



PROJECT: lAJOlAW~FS 
PROJECT NO: 943-2848 
LOCAT10N: BAIOOETOO, MO 

144 

146 

148 

150 

152 

154 

156 

158 

160 

DESCRIPT10N 

144.7·149.2 ft 
Fresh, thicldy bedded, light 
olive gray (SY 6/1). f~m 
grained crystalline, 
medium stro~, ARGILLACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 

149.2-152.2 ft. 
Fresh, medium bedded, pale 
yellowish brown (10YA 6/2} to 
medium gray (N5). fine 
crystalline, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION} 
Stylolit&.s and argillaceous 
partings common 

152.3-154.6 ft 
Fresh, medium bedded, light 
olive gray (SY 6/1), f-m 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

154.6-162.3 ft. 
Fresh, medium bedded, pale 
yellowish brown {10YR 6/2), 
fine grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic, argillaceous 
partings 

DEPTH SCALE: 1 :2 
DRJWNG CONTRACTOR: LAYNE-WESTERN 
DAlliER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·104·KS 
BORING METHOD: NX Core & water 
DRILLING DATE: 5/22/95 • B/.4,195 
DRILL RIG· CME 75 

P·Pob>"od 
K-Siker>tided 
SM-5mooltl 

~VA-11. F\ouotl 

DATUM: MSL 
COORDINATES N: 1006993.15 
AZJMUTH 0 

F•Fe<h:ldu 
~ 

CL-Ciay InN! z I 
c~ ~ ~ 

w~ ~ (;i H·Htaled z 
GRF·Grwol Fled 

Io w 0 

~~ ~ ;?; 
~ 

~ 
w 

lYPE~O 

SURFACE 
DESCRIPTION 

B,PL,SM,CL (3) 

B,PLSM,CL (2) 

B,Pl,SM (2) 

J,PLSM 

B,I,R 

0 
-< ',;; 0 
~ "' ~ 

1;l z 
5 0 
~ ;?; 

Shoot a a1 24 

COlLAR ELEV: 482.3 
E: 516820.00 

INCUNATION: -90 

NOTES 

WATER LEVELS 
INSTRUMENTAT10N 

5/23/95@ 13:00 
End of Run 12 

5/'ZJ/95 @ 14:10 
End of Run 13 

LeGGED: 0. ALLOWAY 
CHECKED: B. TlLTON 
DATE: 7/13/95 

Golder Associates 



PROJECT: LAJDlAW/RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MD 

160 

182 

184 

168 

169 

170 

172 

174 

179 

DESCRIPTION 

160.2·161.2 tL 
Abundant clay zones, slightly 
weathered rock 

320,00 
162.3-167.6 tL 1.62.30 
Fresh, medium bedded, gray1sti 
orange (10YA 7/4), f-m 
crystalline, medium strong, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 

(SALEM FORMATION) 

171.7·185.0ft 
Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
f·m crystalline, medium 
strong, LIMESTONE, 
(SALEM FORMATION) 

175.3-190.1 ft. 
Abundant argillaceous !ayers 
and partings 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: lA YNE·WESTEAN 
DRillER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METHOD: NX Core & water 
DRILliNG DATE: 5/'Z2J95 • 8/4/95 
DRILL RIG: CME 75 

J-Jilint PL·F'tan$' P·Polsh9d 
F·FaU! C·CU'V'Xl K-SO<Moldod 
S-Show U·Und:.Jiating SM-Smoo!h 

ST-$Wpp«l R--l·lrr~ VA-V. Rough 

ew 
;I; 0:!!! 

~8~ 
g 

F~r-FeOldde 
CL·Ciay lnflll 
CH..Q"kkfi\a 
H·Healed 

DATUM: MSL 
COORDINATES N· 1066993.15 
AZIMUTH: 0 

~ z ~ 

ffi~ 
~ 
~ 

~ z 
GAF-Gnlv91 FOied 

~0 w 0 

~~ ~ ;; 
I 

~ 
~ 

"' 
TYPE AND 
SURFACE 

DESCRIPTION 

J,I,R 

,B,P~,;M,COL(4) 

B,PLSM 

0 
< '§: 0 
~ 

~ 

~ z 
0 0 
~ ;; 

Sheet 9 of 24 

COllAR ELEV: 462,a 
E: 516820.50 

INCUNATION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

@ 162.3 ft 
Inferred top of SALEM 
FORMATION 

5/23/95@ 15:00 
End of Run 14 

5/23/95@ 16:00 
End of Run 15 

LOGGED: D. AllOWAY 
CHECKED: B. TILTON 
DATE: 7/13/95 

Golder Associates 



PROJECT: LAIDtAW/RI·FS 
PROJECT NO: 943-2848 
LOCATlON: BAIOOETDN, MD 

" 

178 

178 

1SO 

182 

184 

186 

\BB 

192 

DESCRIPTlON 

171.7~185.0 ft 
Fresh, medium bedded, pale 
yellowish brown (1 OYR 6/2), 
fine to medium crystalline, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 

178.4·185.0 ft. 
Abundant chert layern and 
nodules 

ft 
bedded, pale 

(10YR 6/2), 
grained, medium strong, 

ARGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 
Chert nodules abundant 

186.7-189.0 ft 
Slightly weathered, thinly 
bedded, medium gray (N5), fine 
and medium grained, medium 
strong LIMESTONE, (SALEM 
FORMATION) 
Abundant argillaceous partings 
and layers 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METHOD: NX Core & water 
OAlWNG DATE: 5/22195 • 814/95 
DRILL RIG: CME 75 

PL·PI.........
C-CI.IVlld 
U·Ur;d..ila1iog 
ST-Stepped 

P-Pohtoed 
K-S81~d 

SM·Srnoolh 
fl.Floug> 
VR.V. Rough 

DATUM: MSL 
COOADINATESN: 1068993.15 
AllMUTH: 0 

Fe-FeQQde 
CL-ctay lnfil 
CH-Chlorile 
H·Htaled 
OAF·Gra'oltl Filltd 

1YPEANO 
SURFACE 

DESCRIPTION 

J,PLSM 

R 

J,PL,R 

B,PL,SM,CL 

B,PL,SM,CL (2) 

Sheet 10 of 24 

COUAA ElEV: 482.3 
E: 516820.50 

INCUNA110N: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTAT1DN 

5/23/95@ 16:45 
End of Run 16 
Finished drilling for the 
day 
5/24/95@ 7:30 
Began drilling Run 17 
Water level before 
drilling@ 112.0 ft. 

LOGGED: D. ALLOWAY 
CHECKED: B. Tll TON 
DATE; 7/13/95 

Golder Associates 



PROJECT: l.AJDlAW/Rl-FS 
PROJECT NO: 94.3-2848 
LOCATION: BRJOOETON, MD 

192 

194 

196 

DESCRIPTION 

189.0-197.2 rt 

197.2-204.0 It 
Fresh, thickly bedded, pale 
yellowish brown (10YR 6/2) and 
medium gray (N5), fine 

198 grained, medium strong, 
LIMESTONE, (SALEM 
FORMATION) 

200 

202 

Abundant large, strong 
nodules and layers of chert 

204 204.0-222.7 ft. 

206 

''" 

Fresh, medium bedded, grayish 
orange (10YR 7/4), medium 
crystalline, medium strong, 
LIMESTONE, (SALEM 
FORMATION) 
Silicified zones and abundant 
chert 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BOR!NG METHOD; NX Core & water 
DRILLING DATE: 5/2V95- 6/4/95 
DRILL RIG: CME 75 

P-Pilbt'led 
)(.SJbneidad 
SM-Smoolt"l 
,._ 
VR-V. Aouitl 

PZ-104-KS 
DATUM· MSL 
COORDINATES N: 1066993.15 
AZ1MUTH: 0 

Ftt-FeOxida 
CL-Oay 1nM 
CH-CHooto 
f-1-H&Bed 
GAF-Clnrvel Filled 

TYPE AND 
SURFACE 

DESCRIPnON 

~J.eLoM(3) 

J,PL,SM 

Sheet 11 of 24 

COI.lAA ELEV: 482.3 
E; 516820.50 

INCUNATION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5/24/95@ 8".40 
End of Run 17 

LOGGED: D. ALLOWAY 
CHECKED: 8. TIL TON 
DATE: 7/1.3/95 

Golder Associates 



PROJECT: lAJDlAW/AI·FS 
PROJECT NO: 94.3-2648 
LOCATION: BAIOOETON, MO 

210 

212 

214 

'" 

216 

220 

m 

224 

DESCRIPTION 

222.7·228.0 ft 
Slightly weathered, medium 
bedded, grayish orange 
(10YA 7/4), coarse 
crystalline, weak, 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 
Highly silicious, argillaceous 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Com&. water 
DRILLING DATE: 5/22195 • B/4/95 
DRILL RIG: CME 75 

J.Joi"rl Pl·Pianll'" P-Pobhod 
F·FaUI c"'"""' K__..... 

U·UI"Idi.AIID1g SM·Smoolh 
ST·stt?P0d R--I-I 

• :§!a 
0~ 

PZ-104-KS 
DATUM: MSL 
COORDINATES N: 1066993.15 
AZIMUTH: 0 

F&-FeOxidot 
~ 

CL..Qay lnf.ill z r 
CH-C111ori!& ffi~ 

~ 
~ ~ H-H&alod z 

GRF-Ot:wvel Fill$d 
ra w a 
~~ ~ ~ ~ 

~ 
w 

TYPE AND 
SURf' ACE 

DESCRIPTIO/<! 

a 
~ 

~ 3 
~ 

~ z a a 
~ ~ 

Sheet 12 of 24 

COLLAA ElEV: 482.3 
E: 5168:20.50 

INCLINAT10N: ·90 

NOTES 
WATER lEVELS 

INSTRUMENTATION 

5/24/95@ 11:40 
End of Run 19 

Core Loss Core Loss 

LOGGED: D. ALLOWAY 
CHECKED: B. TIL TON 
DATE: 7/13195 

Core loss, washed out 
5/24/95@ 13:20 
End of Run 20 

Core Loss (clay 7) 
5/24/95@ 14:00 
End of Run 21 

> 10 mechanical 
breaks/foot 

Golder Associates 



PROJECT: LAIDLAW/RI·FS 
PROJECT NO: 943-.2848 
LOCATION: BAIOOETON, MO 

DESCRIPTION 

230 

230.7 ·238.9 ft 
Slightly weathered, medium 
bedded, grayish orange 
(10YR 7/4), m·c crystalline, 
medium strong, LIMESTONE. 

FORMATION) 

232 
I ,A.,gillaooous,silicious 

'"" 

236 

238 

'"' 

238.9-247.4 tt 
Slightly weathered, medium 
bedded, grayish orange 
(10YR 7/4), m-e crystalline, 

i S1rong, LIMESTONE, 
(SALEM FORMATION) 
Argillaceous, silicious, 
includes fossiliferous zones 

DEPTH SCALE: 1 '2 
DAJWNG CONTRACTOR: lAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METHOD·. NX Core & water 
DRILLING DATE: 5/Z2/95 • 6/4/95 
DRILL RIG: CME 75 

J"'"" Pl·Pian.ar 
F·Fau'l c-euv"' 

F~t-F.oxide 
Cl·O;ty lnfll 
CH·Ciiorrto 
H-Hoaled 

DATUM: MSL 
COORDINATES N: 1066993.15 
AZIMUTH: 0 

~ 
z I 

~X >-

" X 
~w z w 

QAF·Grav~l Ftllad 
~a w Q 

3~ ~ ~ >-
~ 

00 

TYPE AND 
SURFACE 

DESCRIPTION 

F,U,R (2) 

J,P~R 

J,PL,R (2) 

Q 
< i g 
>-

1.1 z 
6 Q 

"- ~ 

Sheot 13 of 24 

COUAA ELEV: 482.3 
E: 516820.50 

INCUNATlON: -SO 

NOTES 
WA TEA lEVELS 

INSTRUMENTATION 

5/24/95@ 15:30 
End of Run 22 

5/24/95 @ 16:00 
End of Run 23 

LOGGED: 0. ALLOWAY 
CHECKED: El. TILTON 
DATE: 7/13/95 

Golder Associates 



PROJECT: LAIOLAWJAI-FS 
pROJECT NO: 943-2848 
L~TlON: BRIDGETON, MO 

240 

242 

244 

DESCRIPTION 

238.9-247.7 ft. 
Slightly weathered, medium 
bedded, grayish orange 
{10YA 7/4), m-e crystalline, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 
Argillaceous, silicious, 
includes fossiliferous zones 

247.4-256.8 ft. 
Fre3h, medium bedded, light to 

1 m''"""mgray (N!'i toNS), m·c 
248 crystalline, strong, 

FOSSILIFEROUS LIMESTONE. 
(SALEM FORMATION) 

250 

252 

254 

"' 
DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-'HESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILUNG DATE: 5/2".V95 • 6/4/95 
DRill RIG: CME 75 

ELEV 

DEPTH 
(Fl] 

Pl·PIIfi"W 
C·CIZVed 

U·Und.Aatng 

P·Pollllhed 
K·Siikiii'ISided 

SM·Smootl 

PZ-104-KS 

F&-FeOxide 
CL·Cia)o lflfil 
CH-CI*Jrrt6 
H·Hfalod 

DATUM: MSL 
COORDINATES N: 1006993.15 
AZIMUTH o 

~ 
z I 

0',_, ~ 

"' /;j ww z 
GAF·Ornvel Filled ;"o w 0 

~~ ~ ~ ~ 

~ 
00 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PL,A 

0 
< 
~ g 

~ 
/;j z 

0 0 
~ ~ 

Sheet 14 at 24 

COI..l.AA ELEV: 482.3 
E: 516820.50 

INCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENT AnON 

@ 16:45 
Run 24 

LOGGED: D. ALLOWAY 
CHECKED: 8. TIL TON 
DATE: 7/13/95 

Golder Associates 



PROJECT: LAIDLAW/A!-FS 
PROJECT NO: 943-2648 
LCX::ATlON: BRIDGETON, MO 

"' 0 

258 

260 

262 

264 

266 

DESCRIPTION 

258.8-260.8 ft. 
Fresh, medium bedded, medium 
gray (NS), m-e crystalline, 
strang, F'OSSILlfEROUS 
LIMESTONE, ('NARSAW 
FORMATION) 
Argillaceous, silicious 

, thinly medium 
gray (N4), coarse 

crystalline, strong, DOLOMITIC 
LIMESTONE, ('NARSAW 
FORMATION) 
Chert nodules common (<5 mm.) 

267.2-271.9 ft. 
Fresh, medium bedded, olive 
gray (SY 4/1), fine grained, 
medium strong, ARGILLACEOUS 

268 LIMESTONE, 0NARSAW 
FORMATION) 

270 

271.9-274.0 ft 
Fresh, thinly bedded, medium 
dark gray (N4), coarse 
crystalline, strong, DOLOMITIC 
LIMESTONE, 0NAASAW 

272 FORMATION) 
Chert nodules common (<5 mm.) 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METHOD: NX Co.-e & water 
DAILUNG DATE: 5/2:2/95 • S/4195 
DRILL RIG: CME 75 

Pl-Pianar P-Pobhed 
c-Cl.Mid K-Siktnaided 
U·Unc:Uatng 51.11-Smooth 
ST-stepped A--1-lrregUar VR-V.Aoi.!O"'' 

I 

tw 

'"" 58~ 

DATUM· MSL 
COORDINATES N: 1000993.15 
AZlMUTH· 0 

F11-I'&Oxide 
~ 

Cl~lntil z r 
CH-CHorite ~X >-

~ 1l H-Hea!Gd ww z 
GRF~~d "o w 0 3!f "' ;;; >-m 

~ 

TYPE AND 
SURFACE 

DESCRIPTION 

B,PL,SM,Cl (2) 

B.P~SM (2) 

I,R 

0 
~ 
0 ~ ~ 

>- ?;i z 
6 0 
~ ~ 

Sheet 15 of 24 

COL.l..AA ELEV: 482.3 
E: 5168:20.!50 

INCUNATlON: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATlON 

.It 
Top of WARSAW 
FORMATION 
encountered 

5/24/95 @ 17:30 
End of Run 25 

5/26/95 
6 in steel casing 
installed to 257.0 ft. in 
9 7/8 in. borehole and 
sealed with cement 
Core dri!Ong resumed 
6/1/95 @ 11:00 

LOOGED: D. AllOWAY 
CHECKED: B.TILTON 
DATE: 7/13/95 

Golder Associates 



PROJECT: LAJDLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON. MO 

272 

27B 

2BO 

2B2 

264 

'" 

2BB 

DESCRIPTION 

271.9-274.0 ft 
Fresh, thinly bedded, medium 
dark gray (N4), coarse 
crystalline, strong, DOLOMrriC 
LIMESTONE, CIVARSAW 
FORMATION) 
Chert nodules common (<5 mm.) 

279.9-295.7 ft 
Fresh, medium bedded, light 
olive gray (SY 6/1), coarse 
crystalline, medium strong to 
strong, OOLOMIT!C LIMESTONE, 
f:NARSAW FORMATION) 
Abundant chert nodules 
(<2 mm.), fossiliferous with some 
silicified zones, stylolitic 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
BORING METHOD: NX Core & water 
DRILLING DATE: 5/22/95- 814/95 
DRILL RIG CME 75 

J..Jon. PL-Aanar P-Pobhed 
F-FaUt C-Curved K-Sillenalded 

U·Unli..Ji!IV"lg SM·Smoolh 
ST·Slepped A-A-
I-Irregular VR.V, Aoi.J(tl 

AQQ 

F•FeQ):ide 
Cl·Ciay lnfill 
CH-Chloote 
H-Healed 

DATUM: MSL 
COORDINATES N: 10689S3.15 
A21MUTH: 0 

~ z I 

ffitj >-
~ ~ z 

GAF-Gravll!~ 
I a '" a 
~~ ~ ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

B,f,SM 

J,I,VA 
J,Pl,SM,fe 

>-
~ 

m 

0 
< a ], ~ 

>-z ~ 
6 a 
~ ~ 

Sheet 16 of 24 

COLLAR ELEV: 4S2.3 
E: 516820.50 

INCLINATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

274.4-275.5 rt. 
Possible high porosity 
zone 

6/1/95 @ 15:25 
End of Run 213 

LOOGED: D. ftil_QWAY 
CHECKED: B. TILTON 
DATE: 7/1J/95 

Golder Associates 



PROJECT: LAIDlAW/RI·FS 
PROJECT NO: 943-2648 
LOCATiON; BRIDGETON, MD 

288 

290 

298 

JCO 

DESCRIPTION 

279.9-295.7 ft 
Fresh, medium bedded, light 
olive gray (SY 6/1), coarse 
crystalline, medium strong to 
strong, DOLOMITIC LIMESTONE, 
CI'/AASAW FORMATION) 
Abundant chert nodules 
(<2 mm.) fossiliferous with 
some silicified zones, 
stylolitic 

295.7-303.7 ft. 
Fresh, thinly bedded, medium 
dark gray (N4), very fine 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(NARSAW FORMATION) 

297.5-299.3 ft 
Partially silicified, porous 
(open vugs <3 mm.) 

299.3-303.7 ft. 
Rock becomes wea,k due to high 
clay content 

303J·305.0 ft 
Fresh, thinly bedded, medium 
gray (N5), coarse crystalline, 

304 medium strong, LIMESTONE, 
ty./ARSAW FORMATION) 

DEPTH SCALE: 1·.2 
DRILLING CONTRACTOR: lAYNE· WESTERN 
DRILLER: D. MAJ-1URIN 

RECORD OF DRILLHOLE PZ-104-KS 
80RING METHOD: NX Core & water 
DRILUNG DATE: 5/22/95 · 6/4/95 
DRILL RIG: CME 75 

F&-F~ 
CL·Oay 1nM" 
CH"'""""' 
H·H~ak!d 

DATUM: MSL 
COORDINATES N: 1068993.15 
AZlMUTH· 0 

" z I 

ffi~ 
~ 

" X z w 
GAF·Cho.-el FHd I a w 0 

s~ ~ ~ ~ 

" 
~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PL,SM 

J,PL,SM,Cl 

0 
~ g 0 
~ 

~ 

!.1 z 
6 0 
~ ~ 

Sheet 17 o1 24 

COUAA ELEV: 482.3 
E; 516820.50 

INCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTI1UMENTATION 

6/1/95@ 16:20 
End of Run 29 

LOGGED: D. ALLOWAY 
CHECKED: 8. TILTON 
DATE: 7/lJ/95 

Golder Associates 



PROJECT: lAIDlAWIAJ·FS 
PROJECT NO: 943·2848 
LOCATION: BRIDGETON, MO 

DESCAIPTlON 

304 

308 

J1D Fresh, thinly bedded, medium 
gray (NS), m·c crystnlline, 
medium strong, LIMESTONE, 
0/YARSAW FORMATION) 
Numerous clay partings. 
stylolitic 

316 
166.30 
316.00 

165.30 
317. 

164.30 

'" 318.00 

J20 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: lAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·104·KS 
DATUM MSL BORING METHOD: NX Cor!! & wattlr 

DRIWNG DATE: 5122/95 · 8/4/95 
DRILL RIG: CME 75 

COORDINATES N: 1066993.15 
AZIMUTH 0 

Fe-FEIO::<ld<! 
~ 

CL·Clay lnfil z I 
CH-CHorite ffi~ 

~ 
~ X 

H·Healed z w 
GAF·Onrvel Filled 

Io w " s~ ~ !; 
~ 

~ "' 
TYPE: AND 
SURFACE 

DESCRIPTION 

B,PL,SM 

B,PL,SM 

B,PL,SM,CL 

B,U,SM,CL 

B,PL,SM,CL 

B,PL,SM (4) 

" ~ 'l ], 
~ 

1;\ z 
0 " Q ~ 

Sheet ta or 24 

COUAA ELEV: 482.3 
E: 516620.50 

INCUNATION: ·00 

NOTES 
WATER l.EVELS 

INSTRUMENTATION 

6/1/95@ 17:00 
End of Run 30 
Stop drilling 
6/2/95@ 8:30 
Begin Run 31 

6/2/95 @ 11 :3() 
End of Run 31 
Slow drilling, a lot 
of rod wobble 

LOGGED: D. ALLOWAY 
CHECKED: B. TIL TON 
DATE: 7/13/95 

Golder Associates 



PROJECT; LAIDLAWIRI·FS 
PROJECT NO: 943-'2848 
LOCATION: BRIDGETON, MO 

:!24 

326 

326 

332 

336 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: Q. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Corell water 
DRILLING DATE: 5122/95 • 8/4/95 
DRILL RIG· CME 75 

PL-PW!M p.pohhoxj J-Joint 
F·FaU:I C.fuwd K-S~ 

SM-3n'loo!h R--VR-V. ROU(tl 

I 

PZ·1 04-KS 
DATUM: MSL 
COORDINATES N: 1066993.15 
AZIMUTH 0 

F11-Fe0ldde 

" CL-Owj lnl'll z ~ 
CH.ctiorite ffit) to 
H·Healed z i;l 
QRF-Gr:wel Fit&d 

~0 w 0 3t; ~ ~ ~ 

3 ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

0 
~ ~ 

'l 5 
~ z 
B 
~ 

Sheet 1 B of 24 

COLLAR E:L.EV: 4a2.J 
E: 516820.50 

INCUNATlON: ·90 

NOTES 

WATER LEVELS 
INSTRUMENTATlON 

B,I,R 

LeGGED: D. ALLOWAY 
CHECKED: B. TIL TON 
DATE: 7/13/95 

612/95 @ 12:40 
End Run 32 

6/2/95 @ 14:00 
End of Run 33 

Golder Associates 



PROJECT: LAIDLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

336 

33B 

350 

352 

DESCRIPTION 

322.0-347.4 ft. 
Fresh, thickfy bedded, dark 
gray (N3), very fine grained, 
medium strong, SILTSTONE, 
(NAASAW FORMATION) 

338.0-347.2 fl. 
Siltstone becomes weak 

339.3-339.5 fl. 
medium gray (N5), Clay 

DEPTH SCALE: 1:2 
DRI!J..ING CONTRACTOR: LAYNE-WESTERN 
DRillER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
ORILUNG DATE: 5/22/95 • 6/4/95 
DRILL RIG: CME 7S 

J.Joot 
F-Fut 

Pl·"""" P·Pohhed 
C-CLIV!Od ,.......,.. 
U-U~ 

,.....,_ 
ST-S!epp<'td 

,_ 
1-lrr&gi.JN lffi.V. fb.q, 

• "" 8~ 

LOGGED: D. AU.DWAY 
CHECKED: 8. TIL TON 
DATE: 7/13/95 

PZ-104-KS 
DATUM .\ASL 
COORDINATES N: 106Ga93.15 
AZIMUTH: 0 

F._FeOxida 

" CL-ctay lnti1 z r 
CH-Ctlor!t0 ~X r 

" ~ H·H.ea!t>d ww z 
GRF-G-av!>l Fi&Eid 

Io w 0 

s~ g: ~ 
~ 

00 

T'!'PEAND 
SURFACE 

DESCRIPTlON 

0 
~ 

~ 0 
~ 

r 
~ z 

6 0 
~ ~ 

Sheet 20 of 24 

COI.l.AR El.EV: 482.3 
E; 516820.50 

INCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTFlUMENTATION 

Golder Associates 



PROJECT: LAIOLAW/Rl·FS 
PROJECT NO: 943-2848 
LOCATION; BRIOOETON, MD 

~ 
0 

352 

354 

358 

362 

364 

368 

DESCRIPTION 

347.4-358.3 ft 
Fresh, thinly bedded, medium 
dark gray (N4), fine 
crystalline, medium strong, 
DOLOMmC LIMESTONE, 
f!NAASAW FORMATION) 
Argillaceous, numerous shaley 
partings, some thin interbeds 
of Siltstone (<4 in. thick), 
fossiliferous, coarse chert 
nodules common 

DEPTH SCALE: 1:2 
DR!LUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRIWNG DATE: 5/22/95- fJ/4/95 
DRILL RIG: CME 75 

J-.Jorrt PL-F".anar P-Poished 
C·CLIV9d K-Sio;ansid&d 
U-UndUatr.g SM-Smoolh 
ST-StoppOO R--1-lrr&gular VR-V. Rough 

" 
I 

ROD 
8 
" 

<w 

'"" 

PZ-104-KS 

Fe-F,QxidQ 
CL~Infil 

CH"""""' 
H-Hoal&d 

DATUM· MSL 
COORDINATES N· 106699:3.15 
AZIMUTH· 

~ 
z I 
~X ~ 

~ l;j ww z 
OAF-Gavel Fmod 

Io w 0 

s~ "' Of ~ 

~ 
ro 

TYPE AND 
SURFACE 

0 
< ~ 
0 _9, ~ 

~ (;j z 
0 0 
Q Of 

Sheet 21 cf 24 

COU.AR ELEV: 482.3 
E: 516820.50 

INCUNATlON: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

1§8~ 
DESCRIPTION 

LOGGED: D. AlLOWAY 
CHECKED· 8. TILTON 
DATE: 7/l:J/95 

J,I.A 

@ 358.3 ft. 
Inferred top of KEOKUK 
FORMATION 
Drilling rate slows 
significantly due to 
chert layers 
6/2195 @ 17:00 
End of Run 36 

Golder Associates 



PROJECT: LAIOLAW/AI·FS 
PA()JECT NO: 943-2848 
LOCATION: 8RICGETON, MO 

370 

372 

'" 

376 

"' 

360 

362 

364 

DESCRIPTION 

357.7-384.7 tt 
Fresh, thinly bedded, medium 
gray (N5), alternating fine 
crystalline and coarse 
crystalline layers, medium 
strong to strong, ARGillACEOUS 
LIMESTONE, (KEOKUK 
FORMATION) 
Some zones fossiliferous, 
abundant medium bluish gray 
(58 5/1), chert layers, coarse 
grained chert nodules common, 
thinly laminated, sha!ey 
partings, common, trace 
disseminated pyrite 

Below 378.5 ft 
Only occasional shaley 
partings 

DEPTH SCALE: 1:2 
DRILLING CONTAACTOR: LAYNE-WESTERN 
DRillER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DAIWNG DATE: S/22/9ei - 6/4/95 
DRILL RIG: CME 75 

J.Join'l Pl-P1211ar P·Polahed 
F-F.!Lit C-Cuved K·Sik81lsided 

U·Und.Jatng SM-Smoo11'1 
ST-S!epp&d 

, __ 
1-lrregt.iar 

• 
~~ 
U< 

PZ-104-KS 

Fe--FaoOJOOG 
Cl-Oay lntil 
CH-Oicrite 
H-Heai&d 

DATUM: MSL 
COORDINATES N· 1066993.15 
AZlMUTH: 0 

~ 
z I 

ffi~ 
~ 

"' X z w 
GRF-<hvel Fkd 

Io w 0 
~~ ~ ~ w ~ 

~ 
rn 

TYPE AND 
SURFACE 

DESCRIPTION 

0 
< 
0 
~ 

~ z 
5 
~ 

Sheet 2.2 ol 24 

COLI.AA ELEV: 482.3 
E: 516620.50 

INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENT AnON 

6/2/95 @ 18:00 
End of Run37 

B,U,SM,Cl 

LOGGED: Q. ALLOWAY 
CHECKED: B.TILTON 
DATE. 7/13/95 

6/3895@ 13:30 
End of Run 39 

Golder Associates 



PROJECT: lAIDLAW/RI·FS 
PROJECT NO: 943--2848 
LOCATION: 8A!OOETON, MO 

J84 

386 

386 

J90 

DESCAIPT10N 

384.7·393.8 ft. 
Slightly weathered, thinly 
bedded, pinkish gray (5Y 8/1) 
to light olive gray (5Y 6/1), 
f-m crystalline, medium 
strong to strong, 
LIMESTONE, (KEOKUK 
FORMATION) 
Some zones coarse grained, 
chert layers common (<6 in.), 
stylolitic, some zones 
silicified 

392 @_ 392.0 ft. 
Three open vugs with quartz 
crystals (<1 in. dia.) 

393.8-408.5 ft. 
394 Moderate to highly weathered, 

thinly bedded, light gray 

J96 

J96 

400 

(N7), f-c crystalline, 
medium strong to weak, 
SILICIFIED LIMESTONE. 
(KEOKUK FORMATION) 
Chert nodules and layers 
common, stylolitic 

398.5-399.1 ft. 
Highly weathered, very porous, 
(open vugs <5 mm.), weak rock 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Cote & water 
ORtLUNG DATE: 5/22195-6/4/95 
DRILL RIG: CME 75 

LOGGED: D. ALLOWAY 
CHECKED: B. TIL TON 
DATE: 7/13/95 

PZ-104-KS 
DAnJM· ~Sl 

COORDINATES N: 1066993.15 
AZIMUTH· 0 

Sheet 23 of 24 

COLLAA ELEV: -4a2.J 
E: 516820.50 

INCUNATION: ·90 

6/3/95@ 15:00 
End of Run 40 
Stop drilling 
6/4/95 @ 8:00 
Drilling resumed 

Golder Associates 



PROJECT: lAIDlAW/RI-FS 
PROJECT NO: 940-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

402 

@403.8 ft 
404 Highly weathered, very porous, 

weak rock 

''" 

at 408.8 ft 

410 

412 

414 

416 

DEPTH SCALE: t :2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DAIWNG DATE: 5/22/95- 6/4,/95 
DRILL RIG: CME 75 

J.Jol'll 
F-Faul! 

PL·~aoat P-Pollshed 
C-CU".'ed K-SIIu!nsided 

51.4-Smooltl 

A-Rouon 
Vfi-Y. Rough 

w •• ox 
U< 

LOGGED: D. ALLOWAY 
CHECKED: B.TlLTON 
DATE: 7/13/95 

PZ-104-KS 

F&-FeOlade 
CL·Ciay lnl'd 
CH·OW:>ri\11 
H-H$aled 

DAnJM·. MSL 
COORDINATES N: 1066993.15 
A2JMUTH: 0 

~ z I 

ffi[j') 
~ 
~ l;j z 

GRF·Gril'¥'91 FiHed "o w 0 

~~ "' ;:; 
~ 

3 00 

TYPE AND 
SURFACE 

DESCRIPTION 

0 
< 

i 0 
~ 

~ z ~ a 0 
~ ;:; 

Sheet 24 or 24 

COLLAR ElEV: 462.3 
E: 516820.50 

INCUNATlON: -GO 

NOTES 
WATER LEVELS 

INSTRUMENTATlON 

Core Loss in highly 
weathered rock 
6/4/95@ 14:10 
End Run 42 

6/4/95@ 14:45 
Drilling completed 

Golder Associates 



RECORD OF DRILLHOLE PZ-104-SD Sheet 1 of 1 

PROJECT: LAJDLAW/RI-FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

BORING METHOD: NX Core & water 

~~, 

!~[ 

242 

244 

•248 

-250 

252 

-254 

DAILUNG DATE: 8/B/95 
DRILL RIG: SCHRAMM 

J-.Jont PU'!...,.... 
F·Fal..it C<>svod 

II 
..... U-Undulatng 
B-B.,Qding ST·Stepped 
F·Folalio::w'l 1-lrregular 

DESCRIPTION 

I REV I~ -- AOO 
DEPTH 

"" ig: i& I • .;-, 

236.00 1236.00 

247.4-250.1 fl 
Umestone is moderate 
yellowish brown (10YA 5/4) due 
to iron oxide 

P·Polsh$d 
K·Si<ensided 
St.Hlmooth 
~A-
VR.V. Flou!;tl 

" 
I 

8 tw 
~ ~0::~ ~ 

58~ 
,e g 

254.4-255.0 It k'-!.\1~;;~·~;, 70 1-+-----1--f-H+I 
Siltstone becomes highly y; ~~ ·· ·-
weathered 227 _19 (\J 

r- 256 

DEPTH SCALE: I :2 
DRILUNG CONTRACTOR: lAYNE·WESTEAN 
DRILLER: M. \IOGT 

LOGGED: 8. TIL TON 
CHECKED: A.BOOTH 
DATE: 7/12195 

DATUM: MSL 
COORDINATES N: 1067013.26 
AZIMUTH: 0 

F .. FeO:tide 
Cl-Ciay lntill 
CH-aiorit& 
H·Htaled 
GAf·Orav&l Fi.ll&d 

TYPE AND 
SURFACE 

DESCRIPTION 

Core Loss 

COUAREl.EV: 462.1 
E: 516834.4J 

INCUNATION: -90 

NOTES 
WATER lEVELS 

INSTRUMENTATION 

0.0-38.0 ft. 
Drilling conducted with 
6 1/4 in. ID hollow stem 
augers, then borehole 
advanced to 245.3 fl 
wilh 5 7/8 in. air rotary 
bit 

Core Loss due to highly 
weathered SILTSTONE 
6/6/95 @ 11 :30 
Coring completed 

Golder Associates 

. 

-

-

-

-



PROJECT: l.AJDLAWIAI-FS 
PROJECT NO: 943-2648 
LOCATION: BRIOOETON, MO 

r 12s 

130 

~ 1.32 

OESCRIPT10N 

O.G-135.0 ft. 
No sampling conducted 
See Record of Drillhole for 
PZ-104-KS 

- 140 

F;;;h, 'mO: :.tt_ bedded, pale 

Y.:~?':'r~S..h ~brown (10YR 6/2), 
very fine grained, medium 
strong, LIMESTONE, ~ 
{ST. LOUIS FORMATION) 

- 142 

DEPTH SCAlE: 1:2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: M. VOGT 

~ 
~ 
2 

:::: :::: 
~ 

RECORD OF DRILLHOLE PZ-1 04-SS 
BORING METHOD: NX Core & water DATUM: MSL 
DRILUNG DATE: 6/4/95 
DRILL RIG: SCHRAMM 

PL-~anar 

C-Cl4VIId 
U-Undli~ 

ST-Stepped 
Hrre~ar 

~ 

8 
AQO " ffi 

• ~~~~ .. -... 

I 

II 

P-Polsl-led 
K-Stikomlded 
SM-Smoolh 

Fe-FeOlOde 
CL·Clay InN 
CH·o-oortle 
H·HeiMd 

COORDINATES N: 1067028.01 
AZIMUTH: o 

~~ QRF-G-avel FiB<.>d 

I 

"~ 
~~: ~ TYPE AND 

Pas~ SURFACE 
DESCRIPTION 0 

0 

• 

J,P~R 

4 J,I,R 

0 J,P,R 

• 
J,I,R,CL 
J,t,R,Cl 

I_~·;,LSM,CL 
1
- .. ,VR,calcite 

J,C,R 

'J,P~SM (2) 

J,t,SM 

Sheet 1 at 2 

COllAR El.EV: 481.6 
E: 516647.19 

INCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

O.G-JRO ft. 
Drilling conducted with 
6 1/4 in. ID hollow stem 
augers, then borehole 
advanced to 135.0 ft. 
with 57/Bin. air rotary 
btt 

LOGGED: E. SWANSON 
CHECKED: B. TIL TON 
DATE: 6/4/95 

Golder Associates 
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PROJECT: LAJDlAW/AI-FS 
PROJECT NO: 94J·2648 
LOCATION: BRIDGETON, MO 

DESCRIPTJON 

14e 

148 

- 150 

-152 

- 156 

- 15B 

.. · .. 

t- 160 

DEPll-i SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: M. VOGT 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 6/4195 
DRILL RIG: SCHRAMM 

PL-f'lanM 
C·Cl..I'Ved 
U·Unc'.Yiiili1g 
ST·SI&~ed 
I- Irregular 

P-Pobhsd 
K·Sibnsideod 
SM-SrnooU'i 

~VR-V. AclugJ 

~" I 

LOGGED: E. SWANSON 
CHECKED: B. TlLTON 
DATE: 6/4/95 

PZ-104-SS 
DATUM: MSL 
COORDINATES N: 10670'2B-01 
AZlMUTH: 0 

F&·Fe0:>3de 
~ 

CL·Ciay lnllll z J: 
CH-Chk.Jrile 

ffi[i) 
~ 
~ 1;5 H·Healed z 

ORF-Gr<l'llel Filled 
J:o w 0 

s~ ~ 

" r 
I ~ 

~ 

0 « ~ 
0 §, ~ 

~ z 1;5 
6 0 
~ " 

Sheet 2 of 2 

COLl.AR ELEV: 481.6 
E: 516847.19 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATlON 

TYPE AND l~f~ f;~2~" k~"N}~ SURFACE 
DESCRIPTION 

I 

Golder Associates 
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111/fllilllilf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SiTE twjE PHJ L.OCATlOH DRIUI«l IIETHOO: 

6.25 inch !.D. Hollow Stel"' Auger 

SAioFUIG IIETHOO: 

LAIDLA\.I/OU2 Rf-FS/MO 
SPLIT SPOON: 2.0 inch 0.0.11.5 inch I.D. <SP) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. <SH) 
OPERABLE UNIT 2 WATER 1.&VEI. 

1liAE 

IlliTE 
NORTHING: 1066421.35 

CASING 00'1lt OATUIA EAST!NG• 516230.23 IEI.E.VATlOH 481.2 

DRI.L RIG CME 75 - TRUCK MOUNT SUR!'AC£ CONOi110NS Gro.ssv f'ield 

AHCLE -90 BEARING NA 

SAI4P1..E ~ 

~ ~ I J ~ ll~ s SoiWPt.E NUiotllER - i ~ ~~ ~ I 11£SCRIPT10H OF loiATERIN.. 

~ 1 l.J' (0.0-4.4 f't.) Firn, nodl?ra. te yellowish : 3 2.0' brown <lOYR 5/4), SILT, w;th tra.ceo Fine 

~ 3 6S%l Sa.nd, NR, r10ist, (MU, (LOESS) : 
~I 2 SP -: 
~ CD : 
1::-2 1- - -= 
~ 2 !.8' : 2 2.0' .. 1:- 3 (90%) : 

- 3 2 SP -: 
~ ® : 
1=-. I= f-- -= 
~ 2 2.0' (4 76.8) 4.4 : 3 

~:;~ (4.4 18.5 f'tJ Very sof't to stiFf', 1- 5 : 1::-s Madero. te yellowish brown <IOYR 5/2), 7 
SILTY CLAY, NR, l'"loist, (CU, <LOESS) SP -: t:: ,I t:: 0 : 

t::-s 1- f-- -= 1 : ~ 2 
;~;,~ 1::-7 4 : 

5 SP -: ~ 

~I 
froM 7.0-16.0 Ft., gradE'S to include 

8 1- tracl? fine sa.nd, color grades to tight : 1- olivt> gray <SY 6/D and l'"lOdera.te 1::-s 1- yellowiSh brown (lQYR 5/2) (Mottled) f-- -= 
~ 0 : 2 I- 3 : l::-9 2 SP -:: ~ ,,I ® : ~ -= ~10 1- f--

1 : ~ 2 

~~ : != 1 

E- 11 2 SP -: 
t:: @ : 
1-

1- f-- -= ~12 0 ~~ : ~ 0 
: .r::_ 13 

1 
3 SP -:: 

0 : 
t="" 14 2 1- f-- -= "'~ SP : ~ 2 20' ~ I- I~ 

95%) ® : 

LOG 
BORIHC NO. 

PZ-105-SS 

5!-IEET 

1 OF 3 

DRILLING 

START F1N1SH 
T1loiE nME 
14:20 17=15 

IlliTE lllll'E 

5119/95 5/19/95 

RaiARl<S 

g: 
z 
0 
() 

(!) 
z 
3 rr: 
Cl 

> 

"' :> 
0 
~ 
~ 

"' Q 

>-cc 
Cl 
UJ 
{_') 

8 .... 

ro -. 
"' ru 
' 

'"' v 

"' 

d z 
cc 
0 -, 

~ 
~ 

"' w 
I 

j 

>-cc 
Cl 
s.: 
::c 
u 

"' "' .., 
~ .., 
~ 

w 

~ 

~ 
~ 

"" 0 

;:; 
~ 

w 
~ 
~ 
G:: 



IIIJIJIIfllf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE '""'E - LOCATION 
6.25 inch I.D. Hollow StE'n Auger 

SPLIT SPOON: 2.0 inch D.D./1.5 inch J.D. <SP) 
LAIDLAV/DU2 RI-FS/MO 
'w'EST LAKE LANDFILL 

OPERABLE UNIT 2 
SHELBY TUBE• 3.0 inch O.D_/2 13/16 mch I.D. <SH) 

NORTHING' 1066421.35 
OATIJW EASTING• 516230.23 ELEVATION 481.2 

DRll mG CME 75 - TRUCK MOUNT Gro.ssy field 

~-90 ~NA 

f-29 
I= 
1-

I 
4 
7 
8 

5 
5 
8 
9 

3 
6 
9 
13 

I 
4 
8 
9 

4 
8 
18 
19 

I 
4 
5 
9 

I 
I 
3 
12 

~~~~ 20~ '"'~ 
k~.~~ 
'"'~ 

froM 16.0-18.5 f't., grades to little Pine 
so.nd, calor grades to Med'oUl'l Light gro.y 
<N6) 

<18.5-20.5 f't.) St;PP, alive gray 
<5Y 4/D, Pine SANDY CLAY, NR, wet, 
<CU, <ALLUVIUM) 

SP 

® !-'='-

SP 

® 
-

SP 

@) 

-
;; ~~ """ "' eS;::l : : , , l---,,~2"0".5~-""2'7.71-F"t'"'.J"C"'o-M7p-:-oc"tc-,-M"ed"t-u"M-g:cr:co:-y------'~"'-'--"'""-J SP 

!.3' 
2.0' 
6S%l 

LS' 
2.0' 
75%l 

1.3' 
2.0' 
65%l 

L7' 
2.0' 
85l.) 

.... .... <NS), t-n poorly gro.ded SAND, NR, wet, 
<SP), <ALLUVIUM) ® 

::::I-

.... .... 

. '''I-

""f-
""f-

@ 22.5 ft., grades to less sat 

@ 24.7 Pt., gro.des to MOre s;lt 

SP 

@ 

SP 

@ 

1--

SP 
·---~~~:ccc--:::~~----~------~--~------~'~4~5~4~.1~)~2~7~.~1 ~ 
' (27.1-29.6 ct.l Loose to COMpoct, MediuM ~ 

groy <NS), SILT with Little f'ine Sand, 

1-
NR, wet, <MU, (ALLUVIUM) 

IM j <29.6-33.8 f'tJ Very loose to dense, 
,-~.,___r-- nediuM gro.y (N5), f-n poorly gro.ded 

' ... .... SAND, NR, wet, <SP), <ALLUVIUM) 

1--

SP 

··~ 

(451.6) 29.6 
@ 

: 
: 

-: 
: 

_: 
:. 
= -:: 
= -= 
= 
= -:: 

= ...::: 
= = -:: 
= -= 
= = -: 
= _: 

= 
= -:: 
= _: 

= 
= -: 
= _: 

= 
= 

LOG 
llllfiiNONO. 

PZ-105-SS 
S!i£ET 

2 OF 3 

lllj£ 'lliiE 

14:20 17=15 

DATE 
5/19195 5119/95 

z 

"' w 
~ 

"' w 
;. 
' w 
z 
~ 

" -' 

i!: z 
0 
u 
0 z 
:::J 
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1111111111 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE 
sm: -E AIIO LOCA11CJN llM1JNG IIE1liOO: 

6.25 inch I.D, Hollow Ste-1'1 Auger 

SMIPI.tlG IIE1liOO: 

LAIDLA\r//OU2 RI-FS/MD 
SPLIT SPOON: 2.0 inch O.D./1.5 inch !.D. <SP> 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. ($H) 

OPERABLE UNIT 2 IIATER L.E'IEL 

TV: 

Do\TE 
NORTHING: 1066421.35 

CASIIIC DEPTH DATUM EASTING·. 516230.23 EllVA11CJN 481.2 

DRill. RlG CME 75 - TRUCK MOUNT SURfACE CON0010NS Gro.ssv f;e(d 

N<GlE -90 ll£Ail!NG N A 

SAOU'l£ twdWER 

@~ 

i! i I I ~ "~ SAIII'I.E-
All() 

I ~~ I DESGR!PilON 01' IIAmML 

~ 2 2.0' .... <29.6-33.8 ft.) Very loose to dense, : 8 2]7 .... nediul"'1 gray <NS), F'-M poorly graded 1- .... 
: 18 100:( .... SAND, NR, wet, <SP), <ALLUVIUM) r=- 31 29 

.... SP 
-:: .... 

@ ~ 
.... .... 

: .... 1- .... 
r::.-32 ::::I- 1-- -= 
~ I €£ :. 10 2.0' .... _ .... 

37 100% 
.... = .... SP -33 33 .... -= .... 

@ 

= 
.... .... = .... .... - -= ::-34 ... 'l- <33.8-35.0 ft.) Very dense, light olive 1--

45 0.5' ::::~ gray <SY 6/1), LIMESTONE GRAVEL, SR. SP = = 5013' w .... wet, <'w'EATHERED LIMESTONE BEDROCK) 
@J = <SO'l.) . ' .. - .... (446.2) 35.0 

::-35 End of Soil Borehole log o.t 35.0 f"t. -= = See PZ-105-SS Record oF Drillholi? F"or : - -= ::-36 rock di? sc.riptions 

= i= : l-I=- 37 -:: 
I= : 
r=- 38 -= 
~ : 
1- : r=- 39 -:: ~ : 1-
r::.-40 ....: 
~ : 
~ : 1=- 41 -:: 
~ : 
1- ....: l=-42 : ~ : 1-
!,- 43 -:: 

: 
~« ....: 
~ : 
~ : 

LOG 
BORING NO. 

PZ-105-SS 

SHEET 

3 Of 3 

DR!WNC 

START ANISH 

'1M: 'llME 

14:20 17:15 

DATE DATE 
5/19/95 5/19/95 

RWARKS 

z 
"' w 
~ 

"' w 
~ 

' w 
z 
~ 
<[ 

-' 

g: 
z 
0 
() 

(!) 
z 
:::; 
-' 
ii2 
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~ 
<[ 

:> 
0 
-' 
-' 
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[i; 
Cl 
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PROJECT; LAJDLAW/RI-FS 
PROJECT NO: 94.3-2648 
LOCATION: BAJOOETON, MO 

DESCRIPTION 

32 0.0-35.0 ft. 

36 

38 

See Soil Borehole Log 
PZ-105-SS 

39.1J-52.9 ft. 
Slightly weathered, medium 
bedded, medium light gray 
(N6), fine grained, medium 
strong, LIMESTONE, (ST. LOUIS 

40 FORMATION) 

48 

Clay lilted joints and layers 
of Claystone 

DEPTH SCALE: 1:2 
OAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS 
DATUM: MSL BORING METHOD: NS Core & water 

DRILLING DATE 5}20/95 • 5/21/95 
DRILL RIG CME 75 

COORDINATES N: 1086421.35 
AZlMUTH: 0 

J..JQ"l\ PL-Pfanar P-Pob/".ad Fe-F..omoao 

" F-Fa~.Jn C-Curv&d K-S!bnsided Cl-Ciaylnfzl z I 
S-Shear U-UncUati'">g ··- CH-CHorite 

ffi(l<] 
~ 

" X 
ST·Stepp<td 

.. _ 
H-Healed z w 

VR-V.A~ OAF.Qravsj Filled 
Io w 0 

3~ ~ ~ ~ 
I ~ 3 

"• TYPE AND ••• 
B8~ SURFACE 

g DESCRIPTION 

Core Loss 

Core Loss 

,J,I,VR:,Fe(2) 

0 

"' ! g 
~ 

1;l z 
a 0 
~ ~ 

Sheet 1 or s 

COUAA EL~: 4812 
E: 516230.23 

INCUNATlON: -00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5/20/95 @ 9:00 
End of Run 1 

5/20/95@ 9:45 
End of Run 2 

43.0-44.0 ft 
Healed seam at 0" 

lCGGCD D. ALLOWAY 
CHECKED g_ TILTON 
DATE 6!13/95 

Golder Associates 



PROJECT: l.AJOLAWIRI·FS 
PROJECT NO: 943--2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

4B 39.D-52.9 ft 

RECORD OF DRILLHOLE 
BORING METHOD: NS CorQ &. water 
DRILLING DATE: 5/20/95 · 5/21/95 
DRILL RIG CME 75 

J.Jorn PL·Pia.nar P·Pohl"1ed 
F·Fill.lll G·Curved K-~-lded 

S-Shailf U-Undi.Ja!h;J SM·Smoolh 
ST-Stapped 

~-l·lrragutar 

~~ 

PZ-1 05-SS 

F&-Fe<md& 
CL-Glay lnl\l 
CH·Chloril.e 
H·H&aled 

DATUM: MSL 
COORDINATES N: 10664.21.35 
AZIMUTH: 0 

~ 
z I 

~X ~ 

" /;S ww z 
GRF·Gravel F1ned 

Io w 0 

~~ ~ ~ ~ 

3 ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

0 
~ g 0 
~ 

~ 
/;S z 

B 0 

" ~ 

Sheet 2 of a 

COL.l..AR El..EV: 4.!11 .2 
E: 516230.23 

INCUNATION: -80 

NOTES 

WATER LEVELS 
INSTRUMENTATION 

Slightly weathered, medium 
bedded, maclium light gray 
(N6}, fine grained, medium Core Loss 5/20/95@ 10:20 

End of Run 3 strong, UMESTONE, (ST. LOUIS i<o::'f'"'!f;'!i!i-f-+-
FOAMATION) 

ft 

50 

52 51.9-52.3 fl 
Sandstone layer 

52.9-65.2 ft. 

yellowish 

Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
fine to microcrystalline, 
medium strong, LIMESTONE. 
(ST. LOUIS FORMATION) 

54 Zones of thin clay or silicous 
laminations 

54.6-54.8 fl 
Chert layer 

57.8-57.9 ft. 
58 Clay layer 

57.9-58.6 fl 
Sandstone layer 

60 

64 

OEPTH SCALE: t :2 
OAILUNG CONTRACTOR; LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

LCGGED: D. ALLOWAY 
CHECKED: B. TILTON 
OA TE: 6/13/95 

5/20/95@ 12:00 
End of Run 5 

Golder Associates 



PROJECT: LAIDlAW/RI-FS 
PR:JJECT NO; 943-2848 
LOCATION: BRIDGETON, MO 

.. 

70 

72 

74 

76 

7B 

DESCRIPTION 

n.s-78.5 ft. 
Clayey layer 

grained, · 
SANDSTONE. (ST. 
FORMATION) 

eo Includes thickly laminated 
clay layers 

DEPTH SCALE: 1 :2 
DRIWNG CQNTRII.CTOR: LAYNE-WESTERN 
DRIUER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NS Core & Ynlter 
DRILLING DATE: 5/20/95 • 5/21/95 
DRILL RIG: CME 75 

J-Joirrt 
F·F.ut 

, __ 
K-511<on0dod 
SM·Smoe1h 

"""'""' VR·V. Flouo;t1 

LOGGED: D. ALLOWAY 
CHECKED: B. TlL TON 
DATE: 6/13/95 

PZ-105-SS 

Fe-.F80xido 
CL·Ciay lnfl 
CH-ctloril:s 
H·Hoakld 

DATUM: MSL 
COORDINATES N: 1068421.35 
AZlMUTH: 0 

~ 
z r 
ii'x ~ 

~ [;j ww z 
GAF-Grawl FMd 

ro w 0 
s~ ~ ~ ~ 

~ 
w 

TYPE AND 
SURFACE 

DESCRIPTION 

(2) 

0 
~ 
0 
~ 

~ 
z 
6 
~ 

Sheet 3 ot 8 

COLLAR ELEV: 481.2 
E: ~16230.23 

INCUNATION: ·00 

NOTES 
WA TEA LEVELS 

INSTRUMENTATION 

5/20/95@ 13:00 
End of Run 6 

5/20/95@ 14:00 
End of Run 7 

Golder Associates 



PROJECT; LAJDlAWIRI·FS 
PROJECT NO: 943-28.48 
Lcx::ATION: BAIOOETON, MO 

DESCRIPTION 

80 

" 

84 84.0-86.8 ft. 

86 

88 

92 

94 

96 

Abundant chert. some clay 
layern (green day) 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAVNE·WESTEAN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS Sheet 4 of 

COLLAA ELEV: 481.2 
E: 51~30.23 

JNCUNATION: ·90 

BORING METHOO: NS Core & water 
DRIWNG DATE: 5/20/95. 5/21/95 
DRILL RIG: CME 75 

LOGGED: D. ALLOWAY 
CHECKED: B. TILTON 
DATE: 6/13/95 

J,I,R 

J,I,SM,Cl 

J,ST,CL (2) 

J,I,R,CL (2) 

J,PL,SM,CL 

J,Pl,SM,Cl 

J,I,R 

J,PL,SM,Cl 

DATUM· MSL 
COORDINATES N: 10664:21.JS 
AZIMUTH. 0 

86.7-86.8 ft. 
Broken zone 

5/20/95 @ 15:00 
End of Run 8 

Golder Associates 



-------------------------------------------------
PROJECT: lAJDLAW!FU-FS 
PROJECT NO: 943-2848 
LOCAT10N; BRIDGETON, MO 

DESCRIPTION 

96 89.3-118.6 ft. 

98 

100 

102 

104 

108 

108 

110 

112 

Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
fine grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

101.5-105.0 ft. 
Silicified 

105.G-115.5 ft. 
Scattered stylolites, chert 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILlER: D. MAHURIN 

RECORD OF DRILLI-IOLE PZ-105-SS 
DATUM· MSL BORING METHOD: NS Cora & water 

DRILLING DATE: 5/20/95-5/21/95 
DRILL RIG: CME 75 

COORDINATES N· 1066421.35 
AZIMUTH 0 

Fo-Fe<J:«::e 
~ 

CL-aay lnfill z r 
CH-CNonte ffi~ 

~ 
~ l;l H-Heakld z 

ORF-~avel Filed 
ro w 0 
~z "' " w- ~ 

I w 
' "• 1YPEAND ••• 

58S SURFACE 
OESCRIPTION 

J,PLSM 

F,PLSM 

J,C,SM,CL 

0 
~ 

'l ~ 
~ ~ z w 
5 0 
~ " 

Sheet 5 of B 

COLLAR ELEV: 481.2 
E: !H6230.Z3 

INCLINATION: -eo 

NOTES 
WATER LEVELS 

INSTfiUMENTATION 

5/20/95@ 15:30 
End of Run 9 

5/20/95@ 16:15 
End of Run 10 

LOGGED: D. ALLOWAY 
CHECKED: B. Tll TON 
DATE: B/13/95 

Golder Associates 

l 



PROJECT: l..AJDl.AW/RI-FS 
PROJECT NO: 943-2849 
LOCATION: BRIOOETON, MO 

112 

11' 

118 

118 

120 

122 

124 

126 

DESCRIPTION 

89.3-118.6 ft. 
Fresh, medium bedded, pale 
yellowish brown {10YR 6/2), 
fine grained, medium srrong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

118.6·131.5fl 
Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
microcrystalline, medium 
:strong, LIMESTONE, 
fossiliferous, (ST. LOUIS 
FORMATION) 

120.5-121.4 ft. 
Claystone layer 

123.0ft. 
Calcite crystals on fracture 

123.7-125.3 ft. 
ARGILLACEOUS LIMESTONE 
124.0ft. 
Calcite crystals on fractures 

12B 128.011. 
Calcite crystals on fractures 

DEPTH SCALE: 1 :2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS Shoot e of e 

COL.l.AA ELEV: 481.2 BORING METHOD: NS Core & water 
DRJLUNG DATE: 5/20/95 • 5/21/95 
DRILL RIG: CME 75 

J-Jont Pl·P1aNr P-"""'-1 
C-Ctn-00 K-S@<ensided 
U-UndUatng S'-1-Smoolh 
ST-Steppe<l R-AOI.Igtl 
I-IIT9QUI~ VR-V. f'ooug1 

UXiGED: D. ALLOWAY 
CHECKED: B. TIL TON 
DATE: 8/13/95 

Fe-FeOxide 
Cl..CiaylnM 
CH·Chlorite 
H-Ha<Wed 

DATUM: MSL 
COORDINATES N: 1086421,35 
AZlMUTH 0 

" z I 0 

ffi~ 
~ < 

" /;l g z ~ 

E: 516230.23 
INCUNATlON: -90 

GRF-Gravol Fillud 
Io w 
3~ "' 

0 ~ 

~ z ~ 
NOTES 

WATER LEVELS 
INSTRUMENTATION 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PL.SM 

J,PL,SM (3) 

J,ST,R 

J,PL.SM,CL (2) 

J,PL.SM 

J,PL.SM,CL 

B.Pl.SM,CL 
J,PL.R 

B.PL.SM,CL 

B,PL.SM,CL 

~ 5 
~ 

~ 
~ 

0 

" 

5/20/95@ 17:15 
End of Run 11 
Ended drilling for the 
day 
5/21/95@ 7:30 
Resume drilling 

Golder Associates 



PROJECT: L.AJDLAW/RI·FS 
PROJECT NO: 943-28-48 
LOCATION·. BRIOOETON, MO 

DESCRIPnON 

128 128.0 tt 

130 

134 

"' 

140 

Calcite crystals on fractures 

129.5 ft 
Color grades to light olive 
gray (5Y S/2) 

141.6-148.7ft 
Fresh, medium bedded, pale 

142 yellowish brown (10Y6/2) 

144 

to light olive gray (5Y 5/'Z), 
fine grained, medium strong, 
LIMESTONE, (ST, LOUIS 
FORMATION) 
Stylolitic, clay filled 
fractures 

DEPTH SCALE: 1:2 
DRIWNG CONTRA.CTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS 
BORING METHOD: NS Core & water 
DRILUNG DATE: 5/20/95 • 5/21/95 
DRILL RIG; CME 75 

PL·Ranar p.po6sfled 
C-CI..J'I"9d ·- Fe-FeO!o:ide 

CL·Ciay lnflll 
CH·Chlorite 
H·Heal&d 

DATUM MSL 
COORDINATES N: 1066421.35 
AZJMUTH: 0 

~ 
z I 

ffits >-
" l;j z 

ORF-G-av91 Filled 
Io w 0 
s~ oc ~ >-
~ 00 

T'r'PEAND 
SURFACE 

DESCRIPTION 

B,Pl,SM,Cl (2) 

J,Pl,SM,CL 

J,Pl,SM,Cl 

PLSM,Cl 

J,Pl,SM,Cl 

0 
< 

~ g 
>-z l;j 
0 0 
~ ~ 

Sheet 7 of s 

COLLAR ELEV: 481.2 
E: 516230.23 

iNCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATJON 

S/21/95@ 8:30 
End of Run 12 

5/21/95@ 9:40 
End of Run 13 

LOGGED·. D. AlllMAY 
CHECKED: B. nLTON 
DATE: S/13/95 

Golde•r Associates 



PROJECT: lAIDlAW/AI-FS 
PROJECT NO: 943-2848 
LOCATION: BAIOGETON, MO 

~~~ 
0 

- 146 

1- 150 

f-- 152 

154 

156 

- 160 

DESCAIPTlON 

141.6-148.7fl 
Fresh, medium bedded, pate 
yellowish brown (10Y 6/2) 
to light ollve gray (5Y 5/2), 
line grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic, clay filled 
fractures 

146.0..147.0 fl 
Clay filled vugs and fractures 
abundant 

DEPTH SCALE: 1:2 

!I 

DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-1 05-SS sneet e ot a 

COUAR ELEV: 4B1.2 BORING METHOD: NS Core & water 
DRILLING DATE: 5/20/95- 5/21/95 
DRill_ RIG: CME 75 

J-Joifrl PL-Pianar P·Potsr.ed 
F·FM C-Cu'Ved ,_._._ 
S-Sho~ U-UndU~ SM-Smoclh 
8-.B'ldding ST-Swpp&d 

.. _ F&-FIIO!o:lde 
cL-aay lnfiJ: 
CH-Ciiorile 
H·Heakld 

DATUM: MSL 
COORDINATES N: 1066421.35 
AllMUTH: 0 

" z I 0 

~X ~ ~ 

" l;i 0 ww z ~ 

~ 

A 

E: 518230.23 
INCLINATION: -90 

F-Fobtion 1-lrr&gt.Jiar VR-V. AOU\tl GRF-Gravel FJed 
Io w 0 ~ [;j 

NOTES 
~z ~ ~ z ::i-

I~ 
ELEV 

I§ DEPTH 
<Fn 

~ 

ROD ~ 

~~~~· .... 

LOGGED: D. ALLOWAY 
CHECKED: 8. TILTON 
OA TE: 8/13/95 

I I 
~ 15 0 WATER LEVELS 

~ ~ 
~ ~ INSTRUMENT A TlCN 

"w 

li~ f~~ ~l: .. " ~a:!Q ~ T'T'PE AND 

l,~~g- ~~ •ox SURFACE 
~(); DESCRIPTION 

I• J,PL,SM,CL (2) 

• J,PL,SM,CL 
I, PI ,SII ~I 

Golder Associates 

-

-

-
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""""""' LAIDLAW WASTE SYSTEMS INC, 

LA!DLA'w'\RI -FS\MO 
\JEST LAKE LANDFILL 

OPERABLE UNIT 2 

SOIL BOREHOLE LOG 
EIOfliHONO. 

4.25 inch !.D. Hallow Sten Auger-- PZ-106-KS 

SHEET 

SP.WPI.l!«l WElHCO: 1 Of 2 

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. <SP) 0R1WNG 

SHELBY TUBE: 3.0 inch 0.0./2 13/16 inch LD. <SH) START f1N1SH 

WAIDI l£.VEI. TIWE Till£ 

TIME 10:30 13=55 

~~ ~~ ~~ 
NORTHING: 1066704.02 f-:CASINC=:::_:=:D£Pn:==H:-if---+----+----Jf---J 2/28/95 2/28195 

OATUU EASTING: 5!5431,62 El.EVATlON 460.8 

DRIU. RIC CME 75 - TRUCK MOUNT 

2 
2 
2 
4 

2 
4 
8 
10 

3 
6 
8 
9 

4 
4 
6 
7 

1 
5 
5 
5 

8 
13 

~~~ 

LS' 
2.0' 
75%l 

O.'l' 
2,0' 
~5%) 

1.0' 
2]' 

(50%) 

<0.0-2.0 f'tJ No sa.Mple collected 

<2.0-4.7 ft.) FirM, brownish gray 
<SYR 4/D, CLAYEY SILT, NR, daMp, 
(CL -MU. <LOESS) 

<8.8-11.9 ft.) Vr:>ry stiff, r10ttled pa.le 
ye\lowish brown (!QYR 6/2) and Madera.te 
yellowish brown <lOYR 5/4), CLAY, [',ttle 
silt, ;ron sta.ined, NR, da.r1p, <CU, 
<LOESS) 
12 10.0-12.0 ft., stiff 

<11.9-15.0 f't.) St;f'f, light olive gra.y 
<SY S/2), CLAYEY SILT, \r"'On stained, NR, 
dar1p, <CL-MU, <LOESS) 

<458.8) 2.0 

(448.9) 11.9 

SP 

® 

SP 

® 
1--

SP 

0 

SP 

(j) 

1-
SP 

® 

: 
: 

-:: 
: 

...: 
:. 
= -::: 
= -= ::: 
= -::: 
= ...: 
: 
: 

-:: 
: 

...: 
: 
: 

-:: 
: 

...: 
: 
: 

-:: 
: 

...: 
: 
: 

-:: 
: 

...: 
: 
: 

Note: All depth 
Measured fr·on 
top of 1 Foot 
thick gravel 
pod 

z 
"' w 
~ 

"' w 
;. 
' w z ,_ 
" -' 

g: 
z 
0 
u 
0 
z 
3 
02 
Cl 

en 

"' ' '" ru 

' ?;:; ru 

Cl w 

§ ~ 

g~ 
co w 
0 ....J 
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1111111111 SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC, 

SITE NAME At«> LOCATION llRII.UIG WErnOO: 

4.25 inch J.D. Hollow S-ten Auger 

SAWPUI«l WErnOO: 

LAIDLA\J\RI -FS\MO 
SPLIT SPOON• 2.0 inch O.D./1.5 inch I.B. ($P) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH) 

OPERABLE UNIT 2 WAT<R U\'EL 

nw: 
ll'.TE 

NORTHING: 1066 704.02 
OATUW EASTING: 515431.62 ElEVATION 460.8 CASINO 00'1lt 

DRU RIG CME 75 - TRUCK MOUNT St.WACE CONOmONS 
ANGLE EIEARING 

SN.II't£ """'WER 

~ i! ~ I ~ "~ I SIWU: 11\A&R 

I - i §~ 0ESCR1P110N OF IIATER!ol4 

t:: .... CIS.0-15.5 f't.) Conpo.ct, pa.le yeltowish SP = ~ h brown <lOYR 6/2), Fine SAND, to gra.ve!, 
15.5{ 1- NR, drv, <SP>, <ALLUVIAL) (445.3) ® = 1:::-16 • . 1- (15.5-21.2 f't.) DenSE', very light gro.y -=- -= t:: 50/5 0.0' ••• 2.0' <N8), LIMESTONE GRAVEL interbedded, with 

= 1- (Q%) ... nediun dark gray CN4), Fine SAND, 
SP 

1:::-17 <SR gravel, NR so.nd), dry, <GP), -= t:: ... CALLUVIAU ® = 1- ... 
= ~18 ••• I- 1-- -= 10 0.8' ... ~ t:: 26 2.0' 

= 14 ('0%l ••• r- SP -= ~19 15 ••• @ = E ... 
= r= ... 

E-20 I- 1-- -= 6 1.0' • E 15 2(f . 
= 23 <'!0%) 

. r= . SP -= E-2t 32 

~ 
r- (439.6) 21.2 @ E: <2L2-27.7 ft.) Hard, Medil.,.lM dark gro.y = r= (N4), CLAY, NR, do.Mp, <CH), <ALLUVIUM) 

= E-22 ~ 1-- --= 8 Q.6' 

E: 18 2ff = I- 24 <:10%) r-
SP .::: E-23 30 
@ /:: : 

1:::-24 ~ I- ~-
: 

t:: 6 1.3' -:: 
13 2]' 

t : 1- 20 65Zl 

1:::-25 
e 24.7 f't., bE'COI"'ing dark gray (NJ) SP -= 29 

t:: r- @ : 
1- : I=- 26 1- 1-- -:: t:: 9 0.8' 

~ 17 2.0' : t:: 38 (,0%) SP -= E-27 40 

I 
(433.1) 27.7 8 E w<27.7-29.3 ft.) Hard, MediuM \ight gray ~ 

: 
<N6), S!L TY CLAY, NR, dry, <CU, : I=- 28 f- <ALLUVIUM) (431.5) 29.3 1-- -:: l- 19 0.9' ~ <29.3-JO.O f't.) Very dense, very light 39 2Jf : 

50/3 '5%l gray, <N8), LIMESTONE GRAVEL, SR. dry. 
SP <GP> -= ~29 @ E: 

~ End oF Soil Borehole Log at 30.0 ft. : . See PZ-106-KS Record of Drillhole For : r= • rock descriptions 
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PROJECT: l.AJDLAW/Rl-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

r- 18 

r- 18 

r- 20 

r- , 

26 

2B 

DESCRIPTION 

O.o-30.0 ft 
See Soil Borehole Log 
PZ-106-KS 

I 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core &. water 
DRIWNG DATE: 2/:28/95-J/13/95 
DRILL RIG: CME 75 

J-Joint PL·Pianar P-Potsl1ed 
F·Fill.tl C-CI..IV&d '~ O>stoN U-lJndulatr.g SM-$n-ooQ!h .. ,_, ST-st0pP<>d A·-
F·Foiatk:rl 1-irr!J{II.Jar VA-11. Rol.l';tl 

h I I~ ELEV "w -- AQD 

~ ~<( <1.1 ~ DEPTH p 58~ IFn 0 0 " . 

- 30 l-o:i;:oa;5ft----"j43Fi1.11.Bil'BO=fl~11Fi .. B<liilt-r-1 
j3 JU.OO I = 30.00 I 

32 

Fresh, medium bedded, 
yellowish gray (SY 8/1) 
to light olive gray 
(SY sn), medium grained, 
medium strong, ARENACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

= 

LOGGED: M. HIRT 
CHECKED: R.~TH 
DATE: :J/29/95 

PZ-106-KS 

Fe-FeOJOde 
CL-Oay 1n!i1 
CH-Ctbile 
H·HNied 

DATUM: MSL 
COORDINATES N: 100703.9 
AZIMUTH: 0 

~ z I 

ffi[i] r 
~ ~ z 

GRF-Grirve! Filed 
ra w a 
~?:; ~ ~ r 

"' 
~ 

TYPE AND 

a 
< 
9 
r z 
5 
~ 

~ .., 
~ 
a 
~ 

Sheet 1 of 23 

COLLAR ELEV: 481.8 
E: 515432.1 

INCUNATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

0 
0000 l;s ~~~ oc SURFACE g~g~~ 

DESCFi!P1lON 

Golder Associates 
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i 
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PROJECT: LAIDL.AW/AI·FS 
PROJECT NO: 943-284a 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

32 
30.0-36.5 ft. 
Fresh, medium bedded, 
yellowish gray (SY 8/1) 
to light olive gray 
(SY 6/~). medium grained, 
medium strong, ARENACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
33.5-34.0 ft. 

34 Hard clay infilling 
34.0.34.5 ft. 
ARENACEOUS DOLOMITE 

,. 

40 

42 

44 

4e 46.0-46.5 ft. 
Siltstone 
46.7-46.8 ft. 
Claystone 
46.8-47.1 ft. 
Chert 
47.3-47.5 ft. 
Siltstone 
47.5-48.1 tt. 
Clay layer 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 2/28/95-J/13/95 
DRILL RIG: CME 75 

J.JOO\ PL·Pianar P-Pobhod 
F-Fautt <=svod K-
~""· U-UndUal:no;l SM-Srrooolh 

ST·S\tlpped 

, __ 
1-lrr&gl.llar VA·V. Roug1 

PZ-1 06-KS 

Fo-F$0xlde 
Cl·Ciay lnllf 
CH-GHonl& 
H·Healad 

DATUM: MSL 
COORDINATES N: 106703.9 
AZIMUTH: o 

~ z I 

ffi~ 
~ 

~ 
~ z 

GAF-Gr;w!i! Foiled ~~ w 0 
~ 

"' ~- ~ 

~ "' 
TYPE AND 

0 

"' 0 
~ 

~ 

z 
0 
~ 

0 SURFACE g~ 
DESCRIPTION 

~ 
~ 
0 
:'!' 

Sheet 2 of 23 

COllAR El..EV: 481.8 
E: 515432.1 

INCUNAllON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Core loss probably due to 
highly trac[Ured nature 
of rock 

Core Loss 

LOGGED: M. HIRT 
CHECKED: A.BCXJTH 
DATE: :J.129/95 

Bit getting plugged ott 

Golder Associates 



PROJECT: l..AJDLAW!Al·FS 
PROJECT NO: 943-2846 
LOCATION: BAIOOETON, MO 

50 

Claystone 
50.3-50.6 fl 
Claystone 
51.0.51.5 ft. 
Claystone 

52 

52.3-55.7 fl 
Slightly weathered, medium 
bedded, light olive gray 
(SY 6/1), microcrystalline, 
medium strong. LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic, numerous pyrite 
crystals 

54 

55.7-59.6 ft. 
56 Slightly weathered, medium 

bedded, medium light gray 
(N6), fine grained, medium 
strong, ARENACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Porous/vuggy, some pyrite 
crystals and chert nodules, 
vugs < 1 mm. diameter 

58 

60 
Slightly weathered, medium 
bedded, light olive gray 

B4 

(SY 6/1), fine grained, 
medium strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Porous/vuggy, vugs < 1 mm. 

62.2-62.8 fl 
Claystone 
62.8-63.4 ft. 
CaJcite crystals 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
DATUM: MSL BORING METHOD: NX Core & water 

DRILLING DATE: 2/26/95-J/1 J/95 
DRILL RIG CME 75 

COORDINATES N: 106703.9 
AZIMUTH 0 

F&·Feoxide 

" CL-Oaylrdil z I 
CH·CHorita a:>< ~ 

" 1:i H-Hnl~ ww z 
ORF-Graval Filfijd 

Io w 0 

3~ ~ ~ ~ 

" 
00 

TYPE AND 
SURFACE 

DESCRIPTlON 

J,I,R,CL 

J,I,R (2) 

J,I,R 
J,I,A,Cl 
J,I,R (2) 

J,I,R (2) 

J,PL,A.CL 

0 
~ = 0 .9, ~ 

~ 
1:i z 

5 0 
~ ~ 

Sheet 3 of 2'J 

COLLAR ELEV: 461.B 
E: 515432.1 

INCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

LOGGED: M. HIAT 
CHECKED: A. BOOTH 
DATE: 3/~9/95 

Golder Associates 



PROJECT: lAJDlAW/RI·FS 
PROJECT NO: B43-2648 
LOCATION; BRIDGETON, MO 

64 

DESCRIPTION 

64.7-65.2 fl 
calcite crystals 

66 65.9-66.9 fl 
Calcite crystals and lron 
staining 

.8-68.6 rt. 
68 Calcite crystals, some iron 

staining 

72 

74 

78 

80 

72.6-73.3 ft. 
a~ calcite vein 

73.4-73.6 ft. 
Arenaceous, slightly weathered 

76.4-80.9 ft. 
Microcrystalline, stylolitic 

79.6-79.8 ft. 
Dolomite layer 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: lAYNE-WESTERN 
DRILLER: 0. MAHURIN 

-------------------------
RECORD OF DRILLHOLE PZ-106-KS 

BORING METHOD: NX Core&. wa%8r 
DRILUNG DATE: 2/28/95-3/13/95 
DRILL RIG CME 75 

ELEV 
DEPTH 

(Fl] 

PU'TNl>lr 
C·C...Ved 
U·Uoo.J~ 
sT-Stepp&d ,_, 

P·Poluhed 
K..s&.emided ··R-VR-V. Rou!tJ 

DATIJM: MSL 
COORDINATES N: 106703.9 
AZlMUTH: 0 

F•Feoxide 
Cl.Qly lnfll 
CH·CI'tori!B 
H·He;d&d 
QRF-<hvel Fled 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,R 
calcite crystals 
J,I,R 

J,I,R 
J,J,R 
calcite crystnJs 

~ z I 

ffi(j'j 
r 
~ /;j z Io w 0 

s~ "' ;;; r 
~ 

~ 

To,,,H,,,L(2) 

J,I.R (2) 

J,I,R 

J,I,SM (3) 

J,I,R (2) 

J,PLSM,Cl 

0 

"' ~ 0 
~ 

r ~ z w 
i5 0 
'- ;;; 

Sheet 4 of 23 

COUARELEV: 461.8 
E: 51S432.1 

JNCUNATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Core Run 6 

Core Run 7 

LOGGED: M. HIRT 
CHECKED: A.SOOTH 
DATE: 3129/95 

Golder Associates 



PROJECT: LAIDLAW/RI·FS 
PROJECT NO: IJ.G.2848 
LOCATION: BRIDGETON, MO 

80.9-82.8 ft 
Fine grained, arenaceous 

B2 

84 83.9-84.2 ft 
Calcite filled vugs 

.. 

.. 

90 

94 

85.1}-87.1 ft 
Microcrystalline, stylolitic 

87.1-88.3 ft 
Porous/vtlggy Dolomite 

86.3-90.6 ft 
Microcrystalline, stylolitic 

90.8-92.0 ft. 
Porous/vuggy Dolomite 

92.2-94.1 ft. 
Microcrystalline, some silty 
laminae 

95.9-96.1 ft 
96 Moderately weathered, 

arenaceous 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRJLLHOLE 
BORING METHOD: NX Core ll WBJ:er 
DAIWNG OATE: 2/28/95-3/13/95 
DRILL RIG CME 75 

J"""" PL·f'1illfl"' P·Pohhed 
F-Fau'l C·CUV11d K-~ens.ided 

U-Un.i.!a.!lno;J 
sT-Slepped 
1-hTegUar 

eoo 

PZ-106-KS 

Fe-F&OJOde 
Cl.ctay lnl'lll 
CH·ct'forite 
H-Healed 

DATUM· MSL 
COORDINATES N: 106703.9 
AZlMUTH: 0 

~ 
z r 

ffi~ 
~ 
~ 1:1 z 

GRF·G'avel Filad 
ro w 0 
~~ ~ ~ ~ 

~ 
w 

TYPE AND 
sURFACE 

DESCRIPTION 

0 
< 

~ 0 
~ 

~ z 1:1 a 0 
~ ,; 

Sheet 5 of 23 

COUAA ELEV: 461.9 
E: 5154J2.1 

INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENT AnON 

' (2) 

LOGGED· M. HIRT 
CHECKED: A. BOOTH 
DATE: 3/29/95 

10:15 
End Core Run 8 

11:05 
End Core Run 9 

Golder Associates 



PROJECT: LAJDL.AW/RI-FS 
PROJECT NO: 943-2848 
LOCATlON: BRIDGETON, MO 

DESCRIPTION 

96 
70.0.98.0 ft. 

100 

102 

104 

"'" 

Fresh, medium bedded, fight 
olive gray (SY 6/1), medium 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

97.5-97.8 fl 
Dolomitic 

101.2-104.3 fl 
Medium grained Umestone 

107.1-108.0 ft. 
Interbedded Limestone and 
Dolomite 

lOB 108.0·110.9 ft. 
Arenaceous Umestone 

110 110.0-110.3fl 

'12 

45° healed fracture 

111.0-111.9 ft. 
Moderate to highly weathered, 
arena~;eous Dolomite, some 
chert 

DEPTH SCALE: 1 :2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
BORING METHOD: NX Coro a water 
DFIILUNG DATE: '2128/95-J/13195 
DRILL RIG: CME 75 

ELEV 

DEPTH 

(Fl) 

PL·Pian<!r 
C·Or.led 
U·UrO.IIatng 

P·Poh:hed 
K-Sik«<llidad 
SM-Smooltl 

Fo-Fe<mdu 
CL~Inlil 

GH·CHonte 
H-Healed 

DATUM· MSL 
COORDINATES N: 100703.9 
AllMUTH 0 

0 
2 I 

ffi[i} ~ 
0 

~ z 
GRF·Gri!Val Filled 

.ra w D 

~~ ~ ~ 

TY?EAND 
SURFACE 

DESCRIPTION 

J,I,SM,CL 

J,I,R 

• (2) 

I, A 

J,I,R,CL 

~ 

" 
w 

D 
~ 

! 0 
~ 

~ 
1:i z 

6 0 
~ ~ 

Sheet 6 of 23 

COLlAA ElEV: 4e1.B 
E: 515432.1 

!NCUNATION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

11:55 
End Core Run 10 

13:25 
End Core Run 11 

LOOGED: M. HfAT 
CHECKED: A. BOOTH 
DATE: 3/29/95 

Golder Associates 



PROJECT: LAIDLAW/RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

112 

114 

116 

116 

DESCRIPTION 

112.0-112.4 ft. 
Crystalline limestone, 
moderately weathered 

113.2-115.0ft 
Crystalline limestone 

115.0-115.3tt. 
1 OQ calcite filled vein 
{2 mm. thick) 

117.0-119.0ft 
1 OQ calcite filled veins 
(2 mm. thick) 

Fresh, medium bedded, tight 
olive gray (SY 5/2), medium 

120 grained, medium strong, 
ARGILLACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
Some braciopod fossils 

122 

12' 

126 

126 

123.1-124.9tt. 
Greenish gray (SGY 6/1) to 
dark greenish gray (5GY 4/1), 
Dolomite with calcite veins 
and vugs 

124.g...126.0 ft. 
10° calcite filled veins 

125.6-133.2 ft. 
Microcrystalflne to fine 
grained, thinly laminated, 
Sitt and Dolomite interbeds 

127.6-131.7 It 
Large chert nodules 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRIWNG DATE: 2/28/95-3/13/95 
DRILL RIG: CME 75 

J-Joint 
F·Fait 

LCGGED: M. HIRT 
CHECKED: R.~TH 
DATE: 3/29/95 

PZ-106-KS 
DATUM· MSL 
COORDINATES N: 100703.9 
AZIMUTH: 0 

Fe-F~ 

CL·~Infll 

CH.Ctw:orile 
H-He<lod 
OAF·Gr>!Vel Fllled 

TYPE AND 
SURFACE 

DESCRIPTTON 

Sheet 7 of 23 

COLlAR ELEV: 461,8 
E: 515432.1 

INCUNATlON: ·90 

NOTES 
WATER LEVElS 

INSTRUMENTATION 

14:05 
End Core Run 12 

Golder Associates 



PROJECT: LAIDLAW/RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

130 

132 

"' 

"' 

140 

142 

132.4-132.5 ft 
Claystone 

138.7-139.7 ft 
Fine to medium grained 
arenaceous Umestone, cross 
bedded 

139.7-142.1 ft. 
Fine grained to 
microcrystalline 

140.4-140.7 ft 
Chert layer 

142.1-142.4 ft 
Clay layer 

142.5-142.7 ft 
Chert nodules 

143.4-146.1 ft 
Medium grained Umestone 

DEPTH SCALE: 1 :2 
DAILUNG CONTf'iACTOA: LAYNE-WESTERN 
ORili_EA: D. M.A.HUAIN 

RECORD OF DRILLHOLE PZ-106-KS 
BORING METHOD: NX Core & water 
OA/ti_ING DATE: 2/2B~/13/95 
DAili_ RIG: CME 75 

Pl·Pianar 
C·CUV&d 
U-Undulatr.g 
ST·Sl&pp&d 
1-lrr&gulat 

DATUM: MSL 
COORDINATES N: 106703.9 
AZIMUTH: 0 

Fo-F&Oldcle 
Cl-clay InN 
CH-ctiolite 
H·H&alaO' 
GAF·Gr~._.el Filled 

TYPE AND 
SURFACE 

DESCRIPT10N 

J,PlSM 

J,PL,SM 

J,I,SM 

J,I,SM (2) 

J,l,SM 

J,PL.SM 

Sheet B of 2J 

COLlAR ELEV: 481.8 
E: ~154.32.1 

INCUNATlON: -90 

NOTES 
WATER LEVELS 

INSTFIUMENTATION 

14:50 
End Core Run 13 

@ 133.8 ft 
Inferred top of SALEM 
FORMATION 

8:45 
End Core Run 14 

LOGGED: M. HIRT 
CHECKED: R~TH 
DATE: J/.29/95 

Golder Associates 



PROJECT: LA.JDLAW!RI·FS 
PROJECT NO: 943-2848 
LOCATION: MO 

DESCRIPTION 

144.D-144.4 fl 
Chert layer 

146.1·146.2 ft. 
Chert nodule 

146 146.2·146.6 fl 

148 

150 

Thinly laminated, arenaceous 
limestone, cross bedded 

Slightly weathered, medium 
bedded, pale yellowish brown 
{tOYR 6/2) to dark yellowish 
brown {10YR 4/2), fine 
grained, medium strong, 
ARGILlACEOUS DOLOMrfE, 
(SALEM FORMATION) 
Slightly poroustvuggy, 
interbedded chert nodules 

148.8-149.0 tt. 
Chert zone 

150.4-150.7 ft. 
Chert zone 

151.8-152.0 tt 
Chert zone 

152 152.5 ft 

156 

151l 

160 

t in. diameter, black 
claystone clast 

' gray 5/2), 1 
grained, medium strong, 
ARGILLACEOUS LIMESTONE. 
(SALEM FORMATION) 
Crossbedded, numerous chert 
nodules/beds 
153.0-153.6 tt 
Chert zone 

1555-155.6 ft 
Chert zone 

156.1-157.5 ft 
Pale yellowish brown 
(tOYR 6/2) to dark yellowish 
brown (10YR 4/2) 
156.4 ft. 
Brachiopod fossils 
157.0·157.2 ft. 
Chert zone 

158.2-158.4 ft. 
Chert zone 

159.0-159.4 ft. 
Chert zone 

159.6-159.7 tt. 
Chert nodule 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: lAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Cere & vmier 
DRILUNG DATE: 2f28/95-3J13195 
DRILL RIG: CME 75 

J.J'*'t P·Polbtwld 
F-F3U:t K·SikiH"'a.ided 

SM-5moo'Ch 

"""""" VR-V, Rough 

I 

~w<l) 
n.:S~ au 
g ~ 

PZ-106-KS 

F~FeOxide 

CL·Cia.ylnflll 
CH·Olloole 
H-H11alad 

DATUM: MSL 
COORDINATES N·. 108703.9 
AZIMUTH· 0 

~ z I 

ffi[;'j 
~ 

~ 1;l z 
QAF-G(av<JI Fmod 

Io w 0 
~~ "' ~ ~ 

~ 
00 

TYPE AND 
SURFACE 

DESCRIPTION 

0 

"" 1 0 
~ 

~ 
1;:1 z 

6 0 
~ ;; 

Sheet 9 o1 23 

COLLAR B.EV~ 461.8 
E: 515432.1 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

J,I,R (2) 

LOGGED: M. HIAT 
CHECKED: R.BOOTH 
DATE: 3129/95 

9:50 
End Core Run 15 

Driller reports rock is 
very hard 

10:40 
End Core Run 16 

Driller reports rock is 
very hard 

11:50 
End Core Run 17 

Golder Associates 



PROJECT: LAIDLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIOOETON, MO 

160 

162 

164 

DESCAIF'T!ON 

160:.2·160.4 ft. 
Chert zone 
160.5-174.3 ft. 
Fresh, thickly laminated, 
medium tight gray (N6), coarse 
grained, medium strong, 
FOSSILIFEROUS DOLOMITIC 
LIMESTONE, (SALEM 
FORMATION) 

Fresh, thinly bedded, pn!e 
yellowish brown (10YR 6/2) to 
medium light gray {N6), f-c 
grained, medium strong, 
CALCAREOUS DOLOMITE, 
(SALEM fORMATION) 
Some fossils, cross bedding 

DEPTH SCALE: 1 :2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DAlliER: 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 2)28/95-J/13/95 
DRILL RIG: CME 75 

J-Joint PL·Pia1$' P·Pobhed 
F-FIII.JI C-ClN...:I 1<.-Siksmilded 

U-Undi.J.1ti"tq SM-Smooth 
ST-stepped A--I 1/R-1/. Rougl 

PZ-106-KS 

Fe-FeOJdde 
Cl·Oay lnfil 
CH-CHoritu 
H-He~d 

DATUM· MSL 
COORDINATES N: 106703.9 
AZIMUTH: o 

" z I 
oc, r 

" ~ ww z 
ORF-G'i!Vel Filed 

Io w 0 

~~ ~ ~ 
I I 

r 
~ 

m 

TYPE AND 
SURFACE 

DESCRIPTION 

,R 

0 
~ 

§: 0 
~ 

r 
1;j z 

i5 0 
~ " 

Sheet to or 23 

COLtAA ElEV: 461.8 
E: 515432.1 

INCUNAnON: ·90 

NOTES 
WATER LEVElS 

INSTRUMENTATION 

J,PLSM 

LOGGED: M. HIRT 
CHECKED: A. BOOTH 
DATE: J/29/95 

13:45 
End Core Run 1 B 

Golder Associates 



PROJECT: LAJDLAW!AI·FS 
PRCUECTNO: 9~~ 
LOCATION·. BRIDGETON, MO 

170 

176 

180 

182 

DESCRIPTION 

174.3-178.8 ft. 
Fresh, thinly bedded, pale 
yellowish brown (1 OYii 6/2) to 
medium light gray (N6), fine 
to coarse grained, medium 
strong, CALCAREOUS 
DOLOMITE, (SALEM 
FORMATION) 
Some fossils, cross bedding 
176.9-1n.2 tt 
Chert zone 
178.3-178.5 ft. 
Chert zone 

178.8--187.0 ft. 
Slightly weathered, medium 
bedded, moderate yellowish 
brown (10YR 5/4), medium 
grained, medium strong, 
DOLOMITE, (SALEM 
FORMATION) 
Some fossils, calcite 
crystnls, porous/Vuggy 
180.2-180.3 ft. 
Chert nodule 

18::1.9-184.1 ft. 
164 

Chert zone 

186 

189.3-201.3 rt. 
Fresh, thickly laminated, 
light olive gray (5Y 6/1), 

190 interbedded medium and very 
coarse grained, medium 
strong, ARGillACEOUS 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 
190.8-191.4 rt. 
Brecciated 

192 

DEPTH SCALE: 1:2 
ORIU.ING CONTRACTOR: L.AYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS 
BORING METHOD: NX Gore & water 
DRILLING DATE: 2/26/95-3/13/95 
DRILL RIG: CME 75 

J.JcWrt PL-P1arw 
F·F..JI G..CU'\100 

DATUM: MSL 
COORDINATES N: 10670J.9 
AZIMUTH: 0 

F11-FQQJ:ide 
~ 

Cl-G\ay lnlill z I 
CH-CHori'le ~X ~ 

~ 
~ ft-HeaiGd !::lw z 

GRF·Gri!llel F1~ad 
~o w 0 
~~ "' " 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PL,SM 

J,PL.R 

J,I,R 

J,I,R 

J,I,SM (2) 

w ~ 

~ 
~ 

" < 
~ 0 

~ 

~ 
~ z 

6 " ~ ~ 

Shoot 11 at 23 

COLl..AA ELEV: 461,6 
E: 515432.1 

INCUNAnON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

14:30 
End Core Run 19 

15:JO 
End Core Run 20 

LOGGED: M. HIRT 
CHECKED: R. BOOTH 
DATE: :J/29/95 

Golder Associates 



PROJECT: LAIDLAWIRI-FS 
PROJECT NO: 943-2848 
LOCATlON: BRIOOETDN, MO 

194 

196 

196 

200 

202 

204 

206 

20S 

DESCRIPTION 

195.4-195.7 ft. 
Cross bedded, brecciated 

200.5-201.2 tt 
Cross bedded, brecciated 

Fresh, thinly laminated, 
medium dark gray (N4), very 
fine grained, weak, 
CALCAREOUS CLAYSTONE, 
01'/AASAW FORMATION) 
Brachiopod fossils 

205.1-207.2 ft. 
Medium gray (N5), fine to 
medium grained 

207.1-207.2 ft. 
Brecciated 
207.3-End of Borehole 
Olive gray (SY 4/1}, medium 
strong 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 2/'26/95-J/13/95 
DRILL RIG: CME 75 

J.Jo:.-rt 
F·faaJ:I 

Pl.·P!<W'lar P·Pobh&d 
C-CUved ,.........,. 

SM·Smoolh ··-
. 
~-8~ 

LOGGED: M. HIRT 
CHECKED: R. BOOTH 
DATE: J/29/95 

PZ-106-KS 

Fe-F..OOOe 
CL·Ciaylnftl 
CH-CHonl11 
H·Healed 

DATUM MSL 
COORDINATES N: 106703.9 
AZIMUTH: 0 

~ 
z r 

ffi[i') 
~ 
~ ~ z 

GRF·Gravel Filled 
Io w 0 

3~ ~ ~ ~ 

~ ~ 

TYPE ANO 
SURFACE 

DESCRIPnoN 

0 
< g g 
~ 
z ~ 
6 0 
~ ~ 

Sheet 12 of 23 

COLLAR ELEV: 461.8 
E: 515432.1 

INCLINATlON: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

16:35 
End Core Run 21 

201.9-202.5 ft. 
GTS-1 collected for perm. 
testing at laboratory 

Golder Associates 



PROJECT: lAJDlAW/RI-FS 
PROJECT NO: 943-2648 
LOCATION: BAJDGETON, MO 

212 

214 

216 

218 

220 

222 

212.2-213.7 ft. 
Slightly weathered, 
porous/vuggy, calcareous 
Dolomite, some fossils 

217.3-218.5 ft 
Medium grained 

220.1-221.9 ft. 
Medium grained 

DEPTH SCALE: 1:2 
DRILLING CONT?ACTOR: tAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 2/28/95-3/13/95 
DRILL RIG: CME 75 

J..Joint 
F·FaUI 

PL-Pianar 
C-CLrWd 

LOGGED: M. HIRT 
CHECKED: R.BOOTH 
DATE: 3/29/95 

~~ 

PZ-106-KS 
DATUM: MSL 
COORDINATES N 106703.9 
AZJMUTH: 0 

Fe-F..oxkJe 

" CL·Ciay lrn'll z X 
CH-Oiorile ffix ~ 

~ H·Hoal&d :t~ z 
GAF-Grav91 Fined w 0 

3~ "' ~ >-
"' ~ 

TYPEANO 
SURFACE 

OESCRIPTlON 

0 
< 

~ 0 
~ 

>- 1;j z 
5 0 
~ ~ 

Sheet 13 of 23 

COLlAR ELEV: 461.8 
E: 515432.1 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

U:35 
End Com Run 22 

3/11/95@ 10:15 
Begin coring Run 23 after -
installing 6 in. dia 
casing to 204 fl 

12:30 
End Core Run 23 

Golder Associates 



PROJECT: lftJOLAW/AJ-FS 
PROJECT NO: 943-284B 
LOCATION: BRIOOETON, MO 

224 

230 

232 

DESCAIPTlDN 

209,2·225.4 ft 
Fresh. medium bedded, olive 
gray (Sf 4/1), very coarse 
grwned, medium strong, 
FOSSILIFEROUS LIMESTONE, 
rNARSAW FORMATION) 

233.2-251.3 
Fresh, medium bedded, olive 
gray (SY 4/1), very coarse 
gramed, medium strong, 
FOSSILIFEROUS LIMESTONE. 
01'/ARSAW FORMATION) 
Stylolitic, some calcite 
crystals 

236 235.9-238.3 ft. 
Slightly weathered 

"' 

240 

239.G-240.0 ft. 
Slightly weathered 

DEPTH SCALE: 1 :2 
DRILUNG CONTRACTOR; LAYNE· WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
BORING METHOD: NX Core & water 
DRJWNG DATE: 2/28/95-3/13195 
DRILL RIG: CME 75 

J.Joinl PL·P1ill"'ar P·Polshed 
F·F31.111 C-Cu-ved K-511oi~ 

U-UncU<rting SM-Srr.ooolh 
ST-S!epped A--1-lrTeg...tv VR-V. Roug1 

F&-F<tOxlde 
CL.Qay lnM 
CH·Ctwnle 
H·Healed 

DATUM: MSL 
COORDINATES N: 106703.9 
AZIMUTH: o 

~ z I 
~X ~ 

~ X ww z w 
GRF-Gr""'oj Frlad 

Io w 0 

3~ ~ ~ ~ 

~ 
w 

TYPE AND 
SURFACE 

DESCRIPTION 

PL,SM 

J,I,R 

" "" 'l 
~ z 
5 
~ 

Sheet 14 of 23 

COLLAR ELEV: 461.6 
E: !515432.1 

INCLINATION: ·90 

! 
~ 
" ~ 

0 
00 
00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

13:55 
End Core Run 24 
229.6-230.1 ft 
GTS-2 collected for perm 
testing at laboratory -

14:50 
End Core Run 25 

leGGED: M. HIRT 
Cf-IECKEQ· A. BOOTH 
DATE: J/"29/95 

Golder Associates 



PROJECT: LAJDLA.W/RI·FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

240 

2 ... 

248 

248 

250 

256 

DESCRIPTION 

233.2·251.3 ft 
Fresh, medium bedded, olive 
gray (sY 4/1), very coarse 
gramed, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(INARSAW FORMATION) 
Stylolitic, some calcite 
crystals 

246.3-246.5 ft. 
Fine grained, Dolomitic 
Umestone 

250.3-251.3 ft. 
Medium grained 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: lAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS 
BORING METHOD: NX Core & water 
DRILLING DATE: 2/26/95-3/13/95 
DRILL RIG: CME 75 

P·Pohhed 
~-Siken!lided 

SM-Smoolh R·-VA·V. Aot.Jo;Jh 

I 

DATUM MSL 
COORDINATES N· 100703,9 
AZIMUTH 0 

Fe-FeCOOde 
CL·Ciay lm'dl 

CH·Ciiofile 
H-Heal&d 
GAF--Gr""'ol Filled 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I.R 

J,I,R 
J,I,R 

J,PL.SM,CL (2) 

~ 
z 
~X ww 
Io 
3~ 
• 

r 
~ 
~ X z w 
w a 
~ ~ ~ 
~ 

0 
< 

"' 0 
~ "' ~ 

1j z 
6 0 
~ ~ 

Sheet Hi of 2J 

COLU\A ELEV: 461.8 
E: 515432.1 

INCUNATION: ·90 

NOTES 
WATER lEVELS 

INSTRUMENTATION 

15:40 
End Core Run 26 

LOGGED: M. HIRT 
CHEC~ED: A.BCXJTH 
DATE: 3/29/95 

Golder Associates 



PROJECT: LAIOLAW/AI-FS 
PROJECT NO: 94J-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTlON 

251.3-257.7 ft 
Slightly weathered, medium 
bedded, olive gray (SY 4/1), 
fine grained, weak, 
CALCAREOUS ClAYSTONE, 
0NARSAW FORMATION) 
Porous/Vuggy (< 1 mm.) 

261.6-262.3 ft. 
282 Calcite crystals, some large 

vtJgs (>10 mm.) 

266 

268 

270 

272 

Fre~h. medium bedded, olive 
gray (SY 4/1), coarse grained, 
strong, FOSSILIFEROUS 
LIMESTONE, 0/YARSAW 
FORMATION) 

266.3-:266.4 ft 
Claystone 

268.3-269.3 ft 
Calcareous claystone 

271.3-271.7 ft. 
SlighUy wetherad, porous 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
BORING METHOD· NX Core & water 
DRILLING DATE: 2128/95-3/13/95 
DRILL RIG: CME 75 

J-Joint PL·Pianar P-Poished 
F-Fault C-CUv!td K·Sikeneidad 

U-UndUil1i1g 
ST-Stepped 
1-lrr~ar 

• §!!l 
u~ 

g 

Fe-Fe~ 

Cl-Ciayln!il 
CH·CI"dolil& 
H-Healed 

DATUM· MSL 
COORDINATES N: 106703,9 
AZIMUTH· 0 

~ 
z I 

~X ~ 

"' ~ •w z 
GAF·GraYel Filled 

Io w 0 
~!f ~ 

" ~ 

~ 
~ 

TYPE AND 
SURFACE 

DESCRIPTION 

B,I,SM,CL 

B,I,SM (4) 

J,Pl,SM (2) 

0 
< 
~ 0 

~ 

~ 
i:j z 

5 0 
~ " 

Sheet 1e of 2:3 

COLLAA ELEV: 481.9 
E: 515432.1 

INCLINATION: -eo 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

16:25 
End Core Run 27 

17:15 
End Core Run 28 

LOGGED: M. HIRT 
CHECKED: A.BOOTH 
DATE: 3/29195 

Golder Associates 

J 
' 



PROJECT: LAlDLAW/Rf·FS 
PROJECT NO: 043-2648 
LOCATION; BRIOOETON, MO 

272 

274 

278 

27B 

280 

262 

264 

266 

268 

DESCRIPTION 

269.3-284.2 ft 
Fresh, medium bedded, medium 
dark gray (N4), very fine 
g~;:Uned, very weak, CLAYSTONE, 
\{VAASAW FORMATION) 
Some calcite crystals 

275.1-276.0 ft. 
Slightly weathered, porous 

277.6 ft 
Calcite filled vug (3 em.) 

282.7-283.2 tt. 
Calcareous, weak 

283.3-284.1 ft 
Sl"lghtly weathered, porous 

284.2-301.4 ft. 
Fresh, medium bedded, medium 
dark gray (N4). fine grained, 
medium strong, CALCAREOUS 
CLAYSTONE,0NARSAW 
FORMATION) 

DEPTH SCALE; 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core 1!.. water 
DRIWNG DATE: 2126/95-3/13/95 
DRILL RIG: CME 75 

J,I,SM 

PZ-106-KS 
DATUM MSL 
COORDINATES N 100703.9 
AZlMUTH 0 

J,PL,SM 

J,l,SM 

Sheet 17 of 23 

COUAA ELEV: 4a1.9 
E: 515432.1 

INCUNATION: ·00 

8:45 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

End Core Run 29 
Problems coring, drill 
string very wobbly due to 
large diameter casing 

10:00 
End Core Run 30 
Cuttings not coming out 
with return; flush hole 

LOGGED: M. HIRT 
CHECKED: A.BOOTH 
DATE: J/:29/95 

Golder Associates 



PROJECT: LAJDlAW/AI-FS 
PROJECT NO: 943-2848 
LOCATION: BAIDGETON, MO 

288 

290 

294 

296 

300 

302 

304 

OESCAIPTlON 

284.2-301.4 ft 
Fresh, medium bedded, medium 
dark gray (N4), fine grained, 
medium strong, CALCAREOUS 
ClAYSTONE, f:NARSAW 
FORMATION) 
289.2·290.6 ft. 
Dolomite 

293.4-295.6 ft. 
Dolomite 

302.6-304.3 ft 
Dolomitic Claystone, some 
fossils 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & wu.ter 
DRILUNG DATE: 2/28/95-3/13195 
DRILL RIG: CME 75 

J.JOOI 
F-Fill.dl 

PL-P!ai1ar P-Pcished 
C·CllfV$d K-~d 

U-U~ SM-Smoolh 
ST-stepptd R-Rouoh 
1-iiT&gUiar VA.V. Rougl 

w 

~-8~ 

LOGGED: M. HIAT 
CHECKED: A.~TH 
DATE: 3/29/95 

PZ-106-KS 

Fa-FaOxide 
CL-Ciay lnfll 
CH..Qiome 
H·Healltd 

DATUM: MSL 
COORDINATES N: 10670J.9 
AZIMUTH: 

~ 
z I 

XX r 
~ !;j ~w z 

GRF-G"av~ Fillad 
~o w 0 
~3: ~ 

" r 

• ~ 

ll'PE AND 
SURFACE 

OESCRIPTION 

0 
~ ~ 
0 8 ~ 

r X z 
5 

w 
0 

~ " 

~ 16 of 23 

COLLAR B.EV: 461.8 
E: 515432.1 

INCUNA.TDN: ·BO 

NOTES 
WATER LEVELS 

1NST11UMENTAnON 

12:00 
End Core Run 31 

13:50 
End Core Run 32 

Golder Associates 



PROJECT: LAJDLAW/FII·FS 
PROJECT NO: 943-2848 
LOCAT10N: BRIDGETON, MO 

304 

306 

310 

312 

314 

316 

316 

320 

DESCRIPTION 

301.4·346.4 ft 
Fresh, thinly bedded, medium 
dark gray {N4), m-vc grained, 
medium strong, LIMESTONE, 
f:NARSAW FORMATION) 
Some Claystone partings 

307.9 tt 
Calcite filled vug 
(Jcm.) 

315.5 fl. 
Chert zone 

316.2 ft. 
Chert zone 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE·WESTERN 
DRJLLER: D. MAHURIN 

RECORD OF DRILLHOLE 
80AING METHOD: NX Core & water 
DAIWNG DATE: 2/26/95-J/13195 
DRILL RIG: CME 75 

PL-P!anar P·Pohhed 
C-Curv&d K-SikiH'lSid&d 
U-Undulaling SM-Smooth 
ST-Stapped """""' 1-lrregu'ar VR-V. Rough 

I 

j~(/) 
~8~ 
g 

PZ-106-KS 
DATUM: MSL 
COORDINATES N 106703.9 
AZIMUTH: 0 

Fu-F90xid& 
~ 

CL-aaylnM z I 
CH-Chlonto ffix ~ 

~ !;; H·H&aled Iw z 
OAF-Gravel Filled f-~ w 0 

~ 

" ~- ~ 
w 

~ 

TYPE AND 
SURFACE 

DESCRIPTION 

U,SM,CL 

D 
~ 

~ 0 
~ 

~ 
~ z a w 
D 

~ ~ 

Shoat 19 of 23 

COUAA ELEV: 461 .B 
E: 515432.1 

INCUNAT10N: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

14:15 
End Core Run 33 

14:50 
End Core Run 34 

LOGGED: M HIRT 
OtECKED: A. BCOTH 
DATE: 3/29/95 

Golder Associates 



PROJECT: LAJDLAW/RI-FS 
PROJECT NO: 943-2846 
LOCATION: BA!OOETON, MO 

320 

322 

324 

328 

330 

332 

DESCRJPT10N 

301.4·346.4 ft 
Fresh, thinly bedded, medium 
dark gray (N4), m-vc grained, 
medium strong, LIMESTONE, 
f!NARSAW FORMATION) 
Some Claystone partings 

323.2·323.3 ft. 
Chert zone 

324.8 It 
Chert zone 

325.3, 325.8, and 326.3 It 
Chert zones 

327.4 ft. 
Chert zone 

J28.5tt. 
Chert zone 

329.11t. 
Chert zone 

329.6-329.9 It 
Chert zone 

333.4 It 
Chert zone 

335.8tt. 
336 Chert zone 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DA1LUNG DATE: 2128/95-3/13/95 
DRILL RIG: CME 75 

ELEY 

DEPTH 

'" 

P-Polsh&d 
K·Sikensided 
SM·Smoolh 

LOGGED: M. HIRT 
CHECKED: R.BOOTH 
DATE: 3/29/95 

tw 

'"" 58~ 
g g 

PZ-106-KS 

Fe-F&Oxide 
CL·Ciay InN! 
CH..Chlonte 
H-Healed 

DATUM: MSL 
COORDINATES N: 106703.9 
AZIMUTH: 0 

~ 
z r 

ffi~ 
~ 

~ 
~ z 

GRF-Graval Fi~od 
Io w 0 

3~ ~ ~ ~ 

~ 
w 

TYPE AND 
SURFACE 

DESCRIPTION 

D 
< 

~ g 
~ 

t;i z 
i5 D 
~ ~ 

Sheet 20 of 23 

COllAR ELEV: 461.8 
E: 515432.1 

INGUNAT10N: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

15:45 
End Core Run 35 

16:40 
End Core Run 36 

Golder Associates 



PROJECT: LAJDlAW/RI·FS 
PROJECT NO: 94:J.2648 
LOCATION: BRIDGETON, MO 

'" ' 

336 

3.38 

""' 

= 

344 

346 

348 

350 

:!52 

DESCRIPTION 

301.4-346.4 ft. 
Fresh, thinly bedded, medium 
dark gray (N4), m-vc grained, 
medium strong, LIMESTONE, 
~ARSAW FORMATION) 
Some Claystone partings 
336.6-346.4 ft. 
No more claystone partings 
336.9 ft. 
Chert zone 
337.9-339.2 ft. 
Chert zone 

339.9 ft. 
Chert zone 

340.9-341.3 ft. 
Chert zone 

342.0-342.2 ft. 
Chert zone 
342.3-343.5 ft. 
Chert zone 

343.8 ft. 
Chert zone 

344.6 ft. 
Chert zone 

I with chert zones 
and nodules; porous/Vuggy; 
some filled with calcite 
crystals; some calcite veins 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: lAYNE-WESTERN 
DRILlER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·106-KS Sheet 21 of 23 

BORING METHOD: NX Core 8. we.ter 
DRILUNG DATE: 2128/95-3/13/95 
DRILL RIG: CME 75 

J.Jont 
F·F<Ilif 

PL-P1anar p.pofshad 
K·~ 
SM·Smooth 

"""""' VR·V. Aoo\t1 

~ 
0 

2 "w >oo0 

"' o..OX 
~ 50< 

0 g g .. 

I 

I 
i 

I 
I 

LOGGED: M. HIRT 
CHECKED: R.aooTH 
OA TE: 3/29/95 

DATUM: MSL COLlAR ELEV: 461.8 
COORDINATES N 106703.9 E: 515432.1 
AZIMUTH: 0 INC UNA TION: ·90 

Fn-FeOxide 
~ CL-Ciay lnlil z I 0 

CH-Chlor!le ffi~ 
~ ~ 

~ ~ X 0 
H·He31ed z w ~ 

GRF·GfaY91 F~ed Io w 0 ~ 

~ 
NOTES 

3~ "' ~ z 
~ i5 0 WATER lEVELS 

3 ~ 
~ ~ lNSTRUMENTATlON 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,R 
calcite crystals 

J,I,SM,chert 

8:30 
End Core Run 37 

J,I,SM 

J,I,SM,chert 

Golder Associates 



PROJECT; LAJDLAW/AI-FS 
PROJECT NO: 943-2848 
UJCATlON: BRIDGETON, MO 

352 

354 

358 

DESCRIPTlON 

346.4-363.6 ft 
Slighlly weathered, thinly to 
medium bedded, light gray 
(N7), medium grained, medium 
strong, CALCAREOUS 
DOLOMITE 
(KEOKUK FORMATION) 
Interbedded with chert zones 
and nodules; porousJvuggy; 
some filled with calcite 
crystals; same calcite veins 

358 35B.Q-36~. 1 tt 

360 

364 

366 

366 

Moderately weathered, very 

363.6-370.1 tt. 
Slightly weathered, thinly 
bedded, light gray (N7), 
m-vc grained, medium 
strong, DOLOMITIC 
LIMESTONE, (KEOKUK 
FORMATION) 
Slightly vuggy, same chert 
nodules 

DEPTH SCALE: 1 ::2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
ORIWNG DATE: 2128/95-3/13/95 
DRILL RIG: CME 75 

J.Joi11. 
F·FEIUI 

PL·P1ani!f P·Pobhed 
C-Curv&d K-S!kencided 

SM·Smoc>lh 
, __ 

" ~ i~..., 
< 58~ ~ 

0 g 

LOGGED· M. HIRT 
CHECKED: A.~TH 
DATE: 3/29/95 

PZ·106·KS 

Fe-FeOxlde 
CL·O;tylrn'll 
GH-ct-oonte 
H·Healed 

DATUM: MSL 
COORDINATES N: 10670J.9 
AZIMUTH· 0 

~ z I 
~X ~ 

~ ~ ww z 
GAF-(](a"'" Fm<'ld 

Io w 0 

~~ oc ~ ~ 

' 
~ 

TYPE AND 
SURFACE 

DESCAIPTTON 

C'YSta!s 

0 
~ 
0 ~ ~ 

~ 

~ z 
6 0 
~ ~ 

Sheet 22 of 23 

COLlAR ELEV: 461.8 
E: 515432.1 

INCUNAT\ON: ·90 

NOTES 
WA TEA LEVELS 

INSTRUMENTATION 

9:30 
End Care Run 38 

Drilling rate much slower 
due to presence of chert 

362.9-363.4 ft. 
Core loss 
11:00 
End Core Run 39 

Golder Associates 



PROJECT: LAJDLAW!RI·FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

'~ Zw DESCRIPTION ~~ 
~-w 
0 

,.., I ""'·"·"" ' tt 
Slightly weathered, thinly 
bedded, light gray (N7), 
m-vc grained, medium 
strong, DOLOMITIC 
LIMESTONE, (KEOKUK 
FORMATION) 
Slightly vuggy, some chert 
nodules 

37D ~..:i·370. 1 ft. 
.._.,,~,,layer 

r- 374 

... 

~ 378 

- 38D 

DEPTH SCALE: 1 :2 

,I 

91.70 . 

88.40 

DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS sneet 23 or 23 

COLLAR ELEV: 481.6 BORING METHOD: NX Core & water 
DRILLING DATE: 2/29/95-3/13/95 
DRILL RIG: CME 75 

J-Joirrt 
F·Foult 
S.Sil&ar 
8-B&d<mg 
F·l'olation 

i ELEV --
DEPTH 

<Fn 

Pl-Pianar 
C-CUrved 
U·UndulaW"Ig 
ST-Stepped 
1-lrragul<~~' 

P·Pol&hed 
K-5.1\ensid&d 
SM·Smooltl A-VR-V. Rough 

I 

'"' '~ 

LOGGED: M. HIRT 
CHECKED: A. BOOTH 
DATE: 3/29/95 

DATUM: MSL 
COORDINATES N: 106703.9 
AZIMLJTH: o 

Fa-FoQOOa 
Cl·Qaylntlll 
CH~ 

H-Healed 
ORF-01-<I'JeiFiHed 

TYPE AND 
SURFACE 

DESCRIPTION 

t J, I,SM,chert 

I PI 0'-' 

J,l,SM (2) 

E: 515432.1 
INCUNATlON; -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

3/13/95@ 12:05 
Core Run 40 

Golder Associates 



PROJECT: LAJOlAW/RI·FS 
PROJECT NO: 94J..2848 
LCX::ATlON: BRIDGETON, MO 

178 

160 

162 

-184 

-166 

168 

DESCRIPllON 

O.Q-169.9 ft 
No sampling conducted 
See Record of Drillhole for 
PZ-1Q6.KS 

DEPTH SCALE: 1 :2 

>71.80 

ORIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: M. VOGT 

RECORD OF DRILLHOLE 
BORING ME'Tl'"iOD: NX Core & wat~r 
DRIWNG DATE: 3/24/95 
DRILL RIG: SCPAMM 

27180 
16900 

LOGGED: B. TlL TON 
CHECKED: R.BOOTH 
DATE: 5128/95 

~J,I,R 

PZ-106·50 
DATUM: MSL 
COORDINATESN: 1066715.1 
AZlMLJTH: a 

"' z I 

ffi~ 
~ 

"' ~ z Io w 0 

~~ ~ ~ ~ 

~ 
~ 

0 
< g 
>-z 
6 
~ 

~ 
X w 
0 
~ 

Sheet 1 of 2 

COLlAA ElEV: 481.5 
E: 515416.0 

INCUNATION: ·SO 

NOTES 
WATER LEVELS 

INSTRUMENTATlON 

O.Q-30.0 ft. 
Drilling conducted with 
6 1/4 in. ID hollow stem 
augers, then borehole 
advanced to 1 89. 9 ft. 
with 5 7/8 ln. air rotary 
bit 

Golder Associates 

-

-

-

-

-



PROJECT: LAIDtAW!RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

"' 

1- 194 

,,. 

198 

200 

-200 

DESCRIPTION 

189.9-199.9 ft. 
Fresh, thinly laminated, light 
olive gray (5Y 6/1), f·m 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 
Fossiliferous 

261.60 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: tAYNE·WESTERN 
DRillER: M. VOGT 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRilliNG DATE: 3/24/95 
DRill RIG: SCRAMM 

1'99 90 

"" 

LOGGED: B. TIL TON 
CHECKED: A. BOOTH 
DATE: 5/26/95 

J,I,SM 

J,I,R 

PZ·106·SD 
DATUM: MSL 
COORDINATES N: 106e715.1 
AZlMVTH: o 

Sheet 2 of 2 

COLLAR ELEV: 461.5 
E: 515416.0 

INCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

3/24/95@ 13:15 
Finish Run 1 

Golder Associates 

-

-

-

-

-

-



RECORD OF DRILLHOLE PZ·106·SS Shoot 1 of 2 

PROJECT: L.AJDLAW/RI-FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

~ 146 

152 

154 

DESCRIPTION 

o.o-154.9 tt 
No sampling conducted 
See Record of Drillhole for 
PZ-106-KS 

I 
BORING METHOD: NX Core & water 
DRILLING DATE: 4/4/95- 4/5195 
DRILL RIG: SCHRAMM 

J-Jont 
F·FaUI 
S·She« 
B-Badding 
F-Fo~a~on 

ELEV li DEPTH 

'"" 
I~ 

Pl-Pianar 
C-CI.Nad 
U-Undulalif"IQ 
ST·Stopp0d 
Hrragul,.-

ROD 

P-Pobheod ·-SM-&noolh A--VR-V. Aclo..ql 

r 
0 
0 " tp il ~ ~ 

306 10 306. 10 

156 

. ~-""-" 154.90 1:".:::: <54.90 
~r.,sh, thinly l=u.eu to thinly !='= 
~'<~~: !'9~~r~~;;: =:::::: 
ined ;;~~~~ ~ 

I LIMESTONE, ~ 
(SALEM FORMATION) 
Chert nodules, silt lenses, ::C:::.· 
stylolitic, fossiliferous ~ 

'::: g 
s 

- 159 

Fa-Fe<mde 
Cl-Ciay Inti 
CH""""' 
H·Haalod 

TYPE AND 
SURFACE 

OE5CR!FT10N 

'J,I,R 

• J,I,SM 

160 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: M. VOCiT 

LOGGED: J. MlLLEA 
CHECKED: B.TILTON 
DATE: 5/28/95 

DATUM: MSL 
COORDINATES N: 1066728.3 
AZIMUTH: 0 

" z I 

ffi~ 
~ 

" X z w 
~0 w 0 
3~ ~ ~ r 
~ 

00 

0 
< 

i 9 
~ X z w 
6 0 
~ ;; 

COLLAR ELEV: 451.0 
E: 515399.9 

!NCUNATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

llg * ii 0 

kg~~~gl'i£ 

o.o-ao.o tt 
Drilling conducted with 
6 1/4 in. 10 hollow stem 
augers, then borehole 
advanced to 154.9 ft 
with 5 7/8 in. air rotary 
bit 

'~[~!::::n 

4/5/95@ 7:30 
Resume drilling at 
159.5 tt 

Golder Associates 

-

' 

J 
j 
< 
1 
j 
1 
j 

' l 
1 

j 
~ 
' 

l 
' 1 

-· 

; 

' ; 
1 -



RECORD OF DRILLHOLE PZ-106-SS Sheet 2 of 2 

COllAR ELEV: 461.0 PROJECT: LAIOLAW/RI·FS 
PROJECT NO; 943·2848 
LOCATION: BRIDGETON, MO 

DESCAIPTlON 

160 

II 

~ 
~ 

- 164 Fossil fragments, sandy 2 

BORING METHOD: NX Core & water 
DRILUNG DATE: 4/4195 · 415/95 
DRILL RIG: SCHRAMM 

J,Joi"!t PL·P!i!nar P·Poished 
F-Fao.Jt C·CUNod K-SMienoided 
S.ShoN U·Undulating SI.4-Smoo1h 
~-, ST-stoppod fl.-F·Fcli31lan 1-lrrogi.Jiar VA.V. Rough 

; I~ " 
I 

ELEV 0 
0 w 

~- ROD 

IN : ~ •• ~!!3 ~ DEI'nl u~ !Fn 

0::: 

29600~'""'"" 
I ~,"~~s.o ft ,d of OrHihole 165.oo 1<65.00 

166 

168 

170 

- 172 

174 

175 

DEPTH SCALE: 1:2 
GRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: M. VOGT 

LOGGE:O: J. MILLER 
CHECKED: 8. TIL TON 
DATE 5/26/95 

F•FeOxide 
CL·Ciay lnlll 
CH-C~e 

H·Hoale<l 

TYPE AND 
SURFACE 

DESCAIPnON 

J,C,SM 

J,I,A (2) 

DATUM: MSL 
COORDINATES N: 10667'26.3 
AZIMUTH: 0 

" z r 

"'" " " >< ww z w ra w a 
3~ "' ~ " "' " 

a 
~ 

~ 0 
~ 

" 1;l z 
6 a 
~ ~ 

E: 515J99.9 
INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

0000 

113 ~I£ " ;.;;F2~~l 

4/5/95@ 10:00 
End Run 1 

Golder Associates 
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9 

10 

11 

12 

3 
3 
4 
4 

8 
32 
15 
9 

SOIL 

LAIDLA'w'/DU2 RI-FS/MO 
'WEST LAKE LANDFILL 

OPERABLE UNIT 2 

0.0' 
2.07 
{0'l.) >

"' w 
> 
D 
u 
w 

"' D 
z 

(0.0-2.0 ft.) Stiff, nodera.te yellowish 
brawn <lOYR 5/4), SILTY CLAY, trace of 
very fine Sand, 'w'R, dar1p, (CU, <FILU 

<2.0-4.0 ft.) Firr1, yellowish brown 
OOYR 5/4), SILTY CLAY, little Gra.vel, 
trace Ol'lOunt of' trash a.t botton, \IR, 
da.np, <CU, CFILU 

<4.0-6.0 f't.) Very stiff, nediuf"l light 
gray CNS) to dark greenish gray 
CSGY 4/D, S!L TY CLAY, soMe Gravel, SR, 
noist, CCU, <FlLU 

<8.0-10.0 Ft.) Trash 

<10.0-12.0 ft.) 'w'o.ste becoMes wet 

<12.0-14.0 ft.) No RE>covery 

<14.0-15.0 ft.) No Recovery 

BOREHOLE 

SP 

CD 

SP 

® 

SP 

0 

SP 

® 

SP 

0 
(450.6) 12.0 

SP 

0 

SP 

® 

LOG 
BOIONC NO. 

PZ-107-SS 

froM 12.0-28.0 ft., 
no SO.f"lples 
recovered, but 
drilling indica ted 
Mixed waste and 
silty clay la.yers 

z 
"' w 
~ 

"' w 

" ' w 
z 
>-

"' -' 

g: 
z 
0 
u 
(.!) 
z 
::J 
-' a: 
Cl 

Cl w 
(.!) w 
(.!) < '3 Cl 



JIIIJiiJIIJJf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE -E AHO LOCATION DRII.IJN(l WE1HOil: 

6.25 inch I.D. Ho\low SteM Auger 

- WE1HOil: 
SPLIT SPOON: 2.0 inch O.D./1.5 inch !.D. <SP) 

LAIDLA\J/OU2 RI-FS/MO 
VEST LAKE LANDFILL SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. <SH) 

OPERABLE UNIT 2 WATER I..E\IEI. 

'I1I4E 

DATE 
NORTHING: 1067163.45 

CASING D£PTH DATUM EAST!NG: 515254.52 El.EVAllON 462.6 

DRIU. RIG CME 75 SURfACE CONOO'lONS 

AIIGI.£ 90" B£ARlNG 

SN<PlE """""" 

~~ !I I i i ~ ~~ SAWPI.E IMI3ER - I ~~ ~~ I 0£SCRlPIIOH OF WAlERW. 

~ (15.0-16.0 f't.) No Re-covery SP : 
1- ® : 
~16 1- <16.0-18.0 ftJ No Recovery r-- -:: 
~ 5 0.0' 

8 2.0' : 1- 13 <OZJ SP 
~17 6 ® -= 
.~ : 
- : 
~18 1- (18.0-20.0 f't.) No Rt?covery r-- -:: 5 0.0' 

I= 7 2.0' : 
35 <OY.J SP 

1=-19 41 @ -= I= : 
1- : 
1=- 20 t- (20.0-22.0 f't.) No Recovery 1-- -:: I= 5 0.0' 

5 2]7 > : 1- "' SP 
1=- 21 

5 (0/.) w -= 3 > 
@ D 

: \:: u 
w 

1- "' : 
1=-22 D -z t- (22.0-24.0 ft.) No Recovery -:: 
~ 5 o.o· 

4 2.(F : f.- 7 <0%> SP 
=-23 9 

@ -= 
= : 
1- : 
~24 1- (24.0-26.0 Ft.) No Recovery r-- -:: 
~ 6 0.0' 

7 2.0' : 1- 7 <0%) SP 
~25 10 

@ -= f: : 
1- : 
l=-26 ~ <26.0-28.0 ft.) \o/o.ste r-- -:: f: 5 0.4' 

5 2.0' r : 1- 9 (20:0:) SP 
1=- 27 12 

@ -= 
f: : 
1-

(434.6) 28.0 : 
t_28 

~ 
<28.0 32.0 f't.) Stiff', dark greenish gro.y -:: 

~ 
C5GY 4/D, SILTY CLAY, NR, wet, <CU, : (LOESS) 

1=- 29 ~ -= I= : 
~ : 

LOG 
BORING NO. 

PZ-107-SS 

SHEET 

2 OF 3 

ORIWNG 

START F\tiiSH 
TilE '!114£ 

13:00 16,25 

DATE IlliTE 

3/26/95 3/26/95 

REIMRI<S 

z 

"' w 
~ 

"' w 
:> 
' w 
z 
r 

" -' 

0:: 

~ 
0 
(.) 

C) 
z 
:J 
::::! 
0:: 
a 

c 

"' c 
~ 

"' 

~ 
Cl 
LLJ 
~ 
~ 
0 _, 

ao 
~ 

ao 
~ 

' 
"' ~ 
"' 

d 
z 
CD 
0 _, 

~ 

"' -
~ 

~ 
Cl 
;.: 
I 
u 

I 
I 

" " ' 
' ~ 

LLJ 
!;;: 
Cl 

"' "I ~ 
"'I 

w 
::E 
<( 
z 
LLJ 
~ 

c;:: 



111111111 
LA lOLA W WASTE SYSTEMS INC. 

SOIL BOREHOLE 
SITE NAWE #Ill LOCAllON llfillJ.lNG t.IETHOO: 

6.25 inch I.D. Hollow Ster1 Auger 

SAIIPUNO IIEIHOO: 

LAIDLA\J/OU2 Rl-F"S/MO 
SPliT SPOON: 2.0 inch O.D./1.5 inch I.D. <SP> 

'w'EST LAKE LANDFILL SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. (SH) 

OPERABLE UNIT 2 WATER lE'Ia. 

TIME 

~TE 
NORTHING: 1067163.45 

CASaNG D£P1H DATUW EAST!NG: 515254.52 EUVAllON 462.6 

DRLL RIG CME 75 SURfACE CONOIT10NS 

ANGU: -90' BENl!NG 

SIWI'I.E HAI84ER 

~ i! ! i ~ "~ I SMA.£~ - i ~~ I EIESCRIPIIOH OF WAmiW. 

r= 

~ 
<28.0··32.0 ft.) Stiff, do.rk greenish gro.y = <SGY 4/D, SILTY CLAY, NR, wet, <CU, 1- <LOESS) = r=... 31 -:: r= = 1- ~ r=... 32 

(430.6) 32.0 -= 1- End of Soil Bor'ehole Log o.t 32.0 ft. = t: See PZ-107-SS Record of Drillhole for = =-33 rock descriptions below 55.0 ft. -:: r= = 1-
r=-.34 -= r= : 
1- : 
r=-.35 -:: r= : r= -= r=- 36 : = = =-37 -:: = = -
=-38 -= 
= = i- = t:... 39 -:: l:: 

= -
=-40 -= = = - = r=... 41 -:: r= = r= ...:::: !="'" 42 : t= : t=-.43 -: 
,.: : 
r=-.44 -= r= : 
t= : 

LOG 
flOiliNG NO. 

PZ-107-SS 

SHEET 

3 OF 3 

ORII.UNC 

START FINISH 
'1M: TIME 

13:00 16•25 

~TE MIE 

3/26/95 3/26/'35 

IIDIAAI<S 

z 
"' w 
>
~ 
w 
:> 
' w 
z ,_ 
<( 

-' 

~ z 
0 
(.) 

(!) 
z 
:::; 
-' 
1'2 
0 

" ~ 
c 
u 

oi 

>-
"' Cl w 
(!) 
(!) 

g 

"' v 

"' ru 
' M 

v 

"' 

d 
;z 

"' 0 
~ 

I 
~I 
"'' 
~I 

' >-
"' Cl 
s.: 
I 
u 

"' "' ' ' '" 
I= < 
Cl 

"' "' ,._ 
0 

N 

~I 

w 
:I; 
<C z w 
...J 
c;: 



PROJECT: LAIDLAW/RI·FS 
PROJECT NO: 943-2648 
LOCATION: I lN, MO 

DESCRIPTION 

48 
O.D-32.0 ft. 

50 

52 

See Soil Borehole log 
PZ-107-SS 
32.D-54.0 ft. 
No samples collected 

406.60 
54 

Fr~;h·, :~~;urn_bedded, pale S4.oo 
fl~~v~r~;~~':';;~~o;~;~g, 

I , . LOUIS 
"UMM~ "U"J 

- 56 

- 58 

59.D-63.5 ft. 
Slightly weathered, medium 
bedded, light olive gray 
(5Y 5/2), medium grained, 
medium strong, ARGILLACEOUS 

- 60 LIMESTONE. (ST. LOUIS 
FORMATION) 
60.0fl 
Fossiliferous 

62 

63.5-82.3 fl. 
Fresh, medium to thinly 

64 

bedded, pa.Ja yellowish brown 
(1DYR 6/2), m-e grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: lAYNE· WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-107-SS Sheet 1 of 4 

COLLAR ELEV: 462.6 

~ 
~ 
~ g 
g 
:c: 
'c 

~ 
;:? 

BORING METHOD: NX Core & Wl!ter 
DRILLING DATE: 5/21/95. 5/22195 
DRILL RIG: CME 75 

40660 
5400 

• 92% 

:c: 
'~ 400.60 

5900 
;:= 

5 
= 5 2 '" 

:c: 
5 
= 

LOGGED: D. ALLOWAY 
CHECKED: B. TlLTON 
DATE: 6/20/95 

DATUM: MSL 
COORDINATES N· 1087163.45 
AZlMUTH: o 

F~t-FeOJciOe 
CL..Qav lnfll 
CH..Qiorile 
H·He.aled 
GA.F..a<Nel Filled 

TYPE AND 
SURFACE 

DESCRIPTIOH 

J,PL,SM,CL 

J,Pl_SM 

J,Pl_R 

B,PlSM 

e J,Pl_SM,CL 

J,Pl_R 

B,PL,SM 

' 

E: 515254.52 
INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTAUMENTATlON 

5/18/95. 5/19/95 
A 9 7/8 in. borehole (air 
rotary) was advanced 
through 10 1/4 in. 10 
hollow stem augers tram 
30.D-5S.O ft., and 6 in. 
steel was sealed in 
borehole from surface to 
55.0 ft. with neat 
cement Bedrock was 
encountered at 51.0 fl. -
BGS during drilling 

I ~~5c~;~~30 

-

-
5/21/95 @ 15:50 
End of Run 1 

-

Golder Associates 

i 



PROJECT: lAJDlAW!AI-FS 
PROJECT NO: 943--2848 
LOCATION: BRIDGETON, MO 

DESCAIFTTON 

64 
63.5-82.3 fl 
Fresh, medium to thinly 
bedded, pale yellowish brown 
(10YR 6/2), m-e grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

64.3 ft 
Argillaceous layers common, 

66 
stylolites common 

"' 

70 

72 72.1-72.6 ft 
Argillaceous layer 

74 

76 

7B 

BO 

76.7-77.2 ft. 
Argillaceous layer 

7B.4·79.91t. 
Argillaceous layer 

DEPTH SCALE: 1 :2 
DAILUNG CONTRACTOR: LAYNE-WESTERN 
DRIU.ER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-107-SS 
BORING METHOD: NX Core & water 
DRILUNG DATE: 5/21/95 • 5122195 
DRILL RIG: CME 75 

,B.PLSM.CL 

J,PLSM 

J,PLA 

DATUM· MSL 
CCORDINATES N: 1067163,45 
AZIMUTH· o 

B,PL,SM,CL (5) 

B,Pl,SM,CL 

J,l,A 

(2) 

Sheet 2 or 4 

COLLAR EL.EV: 462.6 
E: 515254.52 

INCtJNATION: -90 

5/2H95@ ~6:15 
End of Run 2 

5/2~/95@ ~7:40 
End of Run J 

LOGGED: D. All.OWAY 
CHECKED: 8. TILTON 
DATE: 6/20/95 

Golder Associates 



PROJECT: lAIOLAW/RI-FS 
PROJECT NO: 943-2SMI 
LOCATION: , MO 

DESCRIPTION 

60 63.5--62.3 ft 

82 

84 

Fresh, medium to thinly 
bedded, pale yellowish brown 
(10YR 6/2), m-e grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

62.3-64.6 ft. 
Slightly weathered, medium 
bedded, light olive gray 
(5Y 5/2), medium grained, 
medium strong. ARGILLACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 

64.6-68.5 ft. 
Fresh, medium bedded, pale 
yellowish brown (10YA 6/2), 
fine grained, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Thinly laminated Clay layers 

sa abundant 

88 

90 

92 

66.5-94.1 ft. 
Fresh, medium bedded, light 
olive gray (5Y 5/2), fine 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolites abundant 

94 
94.1·97.2 ft. 

96 

Fresh, thinly bedded, pale 
yellowish brown {10YA 6/2), 
fine grained, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Abundant thinly laminated Clay 
layers 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LAYNE·WESTERN 
OAlLLEA: D. MAHURIN 

RECORD OF DRILLHOLE PZ·107-SS Shetri 3 of 4 

COLLAR ElEV: 462.8 BORING METHOD: NX Core & water 
DR!UJNG DATE: 5/21/95 • 5/22/95 
DRill.. R!G: CME 75 

Pl·Pist1a.r P·Pobhed 
G·CU"Yed K·S3o:enslded 
U·Undulaling SJ.4-Smooth 
ST-S!epped A·-
1-lrregul;v VA-V. floi..Jg1 

~ 
0 

ADD ~ "• ••• 
" as~ w • 0 0 g .. " 

LOCiGED: D. ALLOWAY 
CHECKED: 8. nLTON 
DATE: 6/20/95 

DATUM: MSL 
COORDINATES N: 1067163.45 
AZIMUTH: 0 

F&-FeQ):kle 
~ 

GUlaylnflll z I 
GH-Ghlorile ffi['j ~ 

~ 
~ H·Healed z 

GAF·Gravel ~~led 
I a w 0 

3~ ~ " ~ 

~ 
m 

TYPE AND 
SURFACE 

DESCRIPTION 

(3) 

J,PL,SM (2) 

J,PL,SM,CL (2) 

J,C,SM 

B,PL,SM.CL (3) 

0 
~ 

~ 0 
~ 

~ 

~ z 
5 0 
~ ~ 

E: 515254,52 
!NCUNATION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5/21/95@ 18:40 
End of Run 4 
Quit drilling for 
the day 
5/22/95@ 7:30 
Began drilling 

Golder Associates 



PROJECT: LAJDLAW!RI·FS 
PROJECT NO: 94J·284l3 
LOCAT10N: BRIDGETON, MO 

r ,. 

DESCRIPTION 

94.1-97.2 ft. 
Fresh, thinly bedded, pa1e 
yellowish brown (10YA 6/2), 
fine grained. medium strong, 
LIMESTONE,(ST. LOUIS 
FORMATION) 
Abundant thinly laminated Clay 
layers 
97.2-100.7 ft 

98 
Slightly weathered, medium 
bedded, light olive gray (5Y 
5/2), fine to medium grained, 
medium strong, ARGILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Calcite filled healed 
fractures common 

100.7·104.0 ft 
Fresh, thinly bedded, pale 
yellowish brown (10YR 6/2), 
f-m grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant thinly laminated clay 
layers 

RECORD OF DRJLLHOLE PZ-107-SS 
BORING METHOD: NX Core & walef 
DR!WNG DATE: 5/21195 • 5/22195 
DRILL RIG: CME 75 

Pl·Pian• 
C-Cuved 
U-U~ 
ST-Slepp«l 

ROD 

P-Polshed 
~--S&uW1Sidod 

S'-I·Smooli"l 

~VR-V. Rour.tt 

I 

DATUM: MSL 
COORDINATES N: 1067163,45 
AZIMUTH: o 

F11-F&Oxide 
Cl-Ciay lnflll 
CH-ctiotita 
H-Healed 
GRF-Gravej Filled 

TYPE AND 
SURFACE 

DESCA!PTlON 

B,PLSM 

J,PLR,Cl 

J,P~R 

J,P~R 

J,PL,R 

Sheet 4 of 4 

COLLAR ELEV: 462.6 
E: 515254.52 

!NCUNATlON: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5/'22}95@ B:10 
End of Run 5 

5/'Z2/95 @ B:30 
Finished coring 

-
104 

1 End of ,R~ord of Borehole 10400 1104.00 
1 at 104.0ft. 

106 

- 108 

liD 

- 112 

DEPll"i SCALE: 1:2 
DAIWNG CONTRA.CTOA; lAYNE·WESTEAN 
DAIUEA: D. MAHURIN 

LOGGED: D. PJ.l..OWAY 
CHECKED: 8. TILTON 
DATE: e/20/95 

Golder Associates 

-

-

-

-
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1111/illlilf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE tw4£ - LOCATION llRIUJNG I.IEIHOO: 
~-

6.25 inch J.D. Hollow Stel'l Auger 

!WoiPlNl I.IEIHOO: 

SPLIT SPOON- 2,0 inch O.D./1.5 inch LD. <SP) 
LAIDLA\J/OU2 RI-FS:/MO 
\JEST LAKE LANDF"ll.L SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH) 

OPERABLE UNIT 2 WATER LML 

1M 

lll\lE 
NORTHiNG: 1067678.37 

CASING DEPTH OAll.IW EAST:NG: 515972.61 ELEVATION 454-1 

IJR1lL RIG C:."'E 75 SURFACE COOOOlONS 

ANGlE B£ARI«l 

SAio!PLE HMIWER 

~~ 

i! ~ i ~ ;;~ ~ SNoiPI.E NIJl&R 
AND I §~ ~ ~ llESCrilP liON Of IIATEIIW. 

~ 

I= 20 

(~) r 
<D.0-2.0 f't.) Dense, pule yellowish brown = 25 <lOYR 6/2), CLAYEY GRAVEL, SOI'lE' Fine to r- 13 coo.rse Sand, SR, do.Mp, <GO, <FILU = l=-1 9 SP 

I= CD -:: 
r- = 1=-2 <452.1) 2-0 -= 

---~--- t:: J 1.0' 

~~ 
<2.0-6.0 ft.) Stiff to very stiff, dark = 6 2.0' yellowish brawn OOYR 4/2), SILTY CLAY, 

7 (50%) SOME' Gra.vel, little fine to cao.rse Sand, SP = f="3 6 SR. dar1p, <CU, <FILU -:: 
I= ~~ ® = l=-4 1-- -= I= 6 n· 

~8 = II ?§ 
i- II (40%) = 1=-s 1! 

SP 
-:: I= @ 

r-

I· 
= 1=-s (6.0-12.0 ft.) Stiff to very stiff, clark 1-- -= !:: 3 J.'Y = 8 IT' yellowish brown <lDYR 4/2), Sll TY CLAY, 

~ II ~SZl trace Gro.vel, traCE' to SOI"lE' fine to = l=-7 SP 15 coarc;e Sand, SR. danp, <CU, <FILL> -:: 
~ (4) 
r-

~-
= I=- a 

6 
1-- -= t: 0 5' = 6 2.0' - 8 25Y.l = =-.g 7 ~ 

SP 

= (5) -:: 
- IE = 
=-10 8 

1-- -= 
= J.4' = 8 2.0' 
'- 10 (20;() = =-11 12 SP 

= ~ 0 -:: 
- = 
=-12 <12.0-19.0 ft.) V~ry st;H, yellowish 1-- -= = 8 :.6' 

~ = 8 2 0' gray <5Y 7/2), SILTY CLAY, trace Fine 
'- 12 (3Q7.l Gravel consisting of liMestone, trace to = -~ 

c-13 15 little fine to coo.rse So.ncl, Moderate o.Mount SP 

~ 
of iron oxide staining, SR, danp, ([L), 0 -:: 

·- <ALLUVIUM) = -
=-u 1-- -= = 4 \8' ~" = 8 2.0' SP 

= II ('~0%) ® = 14 

LOG 
IIOAINGNO. 

PZ-108-SS 

SHEEI' 

I Of 2 

llRI.lJNG 

START FINISH 

liME 'liME 

16,30 7:50 

lll\lE lll\lE 

3/21/95 3/22/95 

-

z 

"' w 
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w 
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' w 
z 
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g: 
z 
0 
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0:: 
Cl 

B 
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JIIITJiiJIIJJT 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE LOG 
~ ~SIT[ ......a;; NID LOCATION llfl!I.1.Hl loiEIHOO: OOIIINC NO. 

6.25 inch I.D, Hollow SteM Auger PZ-108-SS 

SHEET 

SAII'UNG loiEIHOO: 2 Of 2 

LAIDLA\J/OU2 RI-FS/MO 
SPLIT SPOON: 2~0 inch O.D./1.5 inch I.D. CSP) DRIUlNG 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH) START FINISH 
OPERABLE UNIT 2 

WATER I.EV!l. TJij£ TildE 

TJij£ 16:30 7:50 

DAlE DAlE DATE 
NORTHING: 1067678.37 

CASING DEP1Il 3/21/95 3/22/95 
OAl\JW EASTING: 515972.61 1-l.EVATION 454.1 

DRILL RlG CME 75 SURf>a: CONDmONS 
ANGlE B£ARING 

SN.IIPLE HAMWER 

@~ 

~i i i ~ "~ ! SMIPLE IM&JI - I 
REI4AR!(S 

~ ~i§ I DESCmPTION Of MAWI!AL 

I= ~~ 
CJ2.0-19.0 f't.) Very stiFf', yeHowish SP : 

1- gray <SY 7 /2), Sll TY CLAY, truce fine 

® : 
1=-16 

I 
Gravel consisting of' (if'le5tone, trace to 
little fine to coarse Sand, Moderate o.nount I-=- -:: I= 5 1.8' of iron oxide staining, SR. da.r1p, <CU, 

9 2.0' <ALLUVIUM) : 1- 7 <90:1.) 

1=-n 
SP -= 9 

® J:: = ~= = -18 - -= I= 3 !.2' 
5 2.0' ~~ <19.0-20.0 fU Very stiFF, light olive = I= 9 <60%) gray <lOY 5/4), SILTY CLAY, little highly SP -= [=-19 38 weathered lir1estone, gravel pieces, 

@) little fine to coarse So.nd, f'lodero.te = I= ~ iron oxide sto.ining, NR, do.r1p, (CU, 

= 1- (ALLUVIUM) <434.1) 200 Top of weo.thered l=-20 End of Soil Borehole Log o. t 20.0 ft. -= bedrock entountereo 

I= = @ 20.0 ft. 
1- See PZ-108-SS Record of Driilhole for -= 1=- 21 rock descriptions 

= I= 
= 1-1=- 22 -= I= = 1- -= l=-23 

= I= : 
1=- 24 -:: I= : 1-
1=- 25 -= I= : 
1- : 
1=- 26 -:: I= : I= -= [=-27 

: I= : 
-26 -:: 

r:: : 
-= !=- 29 : I= :: 1-

z 
"' w 
>
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0::: 
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PROJECT: l.AJDLAW/RI-FS 
PROJECT NO: 943-2848 
LOC:AT10N: BRIDGETON, MO 

DESCRIPTlON 

16 0.0-20.0 ft. 

1B 

See Soil Borehole log 
PZ-108-SS 

Bluish-gray Shale 
20.7-20.9 ft. 

22 Bluish-gray Shale 

24 

26 

26 

21.6-22.1 ft. 
Chert (Brown-angular) 

24.4-29.6 ft 
Fresh, thickly bedded, light 
olive gray (5Y 5/2), fine 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(ST. LOUIS FORMATION) 

27.4-28.6 ft. 
Thin layers of bluish-gray 
Siltstone 

29.6-36.3 ft 
30 

Fresh, thickly bedded, 
yellowish gray (5Y 7/2), fine 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Fossils common, stylolitic, 
little pyrite crystals 

32 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DR!LUNG DATE: 3/22)95-3123/95 
DRILL RIG: CME 75 

PZ-108-SS 

Fe-FeOxlde 
CL-Ciey lnftl 
CH·Ctk>l'lle 
H-He31ed 

DATUM MSL 
COORDINATES N: 1067676,4 
AZIMUTH: 0 

~ 
z I 
ii'x >-

~ Ci ww z 
ORF·Gr <N-!M Fillsd Io w 0 

3~ "' :;; >-
~ ~ 

"TYPE AND 
SURFACE 

DESCAIPTlON 

Core Loss 

D 
< 

~ 0 
~ 

>- 1;i z 
6 0 
~ :;; 

Sheet 1 of 9 

COLlAR ElEV: 454.1 
E: 515972.6 

INCUNA110N: ·90 

NOTES 
WATER LEVELS 

!NSTRUMENTATICN 

Core Joss probably due to 
highly fractured nature 
of rock, clay infilling 
may also be the reason 

LOGGED: S. COSIO 
CHECKED: R.BOOTH 
DATE: 5/'2195 

Golder Associates 



RECORD OF DRILLHOLE PZ·10B-SS Sheet 2 at 9 

PROJECT: lAJDLAW!A!·FS 
PROJECT NO: 943-284a 
LOCATION: BRIDGETON, MO 

36 

DESCRIPTION 

3.3.3-35.0 ft 
Arenaceous Dolomite 

35.0-36.2 ft 
Bluish-gray Shale layer 

BORING METHOD: NX Core & water 
DRILLING DATE: 3/:22195-3/23/95 
DRILL RIG: CME 75 

'"~ 
F-FOIUI!. 
S-St~ear 

PL-Pianar 
C·CU'ved 
U-Undulalf"lg 
ST-StQpped 
!-Irregular 

P-Polshed 
K-Sikensided 
51.4-Srnoo!h 
A·Rour,l> 
VR-V. Rough 

!:;:::-;-;::------'~~~~ 
36.3·41.3 ft 
Slightly weathered, medium 
bedded, light olive gray 
{SY 6/1), fine grained, 
strong, LIMESTONE. 
(ST. LOUIS FORMATION) 
Scattered pyrite crystals, 
trace of fossils 

38 
38.1-40.2 ft. 

44 

Arenaceous Umestone with 
Shale thin beds 

40.2-41.3 tt 
Arenaceous Dolomite 

joints 

45.7-46.1 ft 
46 Arenaceous Limestone 

46.1-47.1 ft 
Stylolitic with joints, filled 
with glauconite crystals, 
Limestone 

47.1·47.5 ft 
Stylolitic, microcrystalline, 
abundant crystals of quartz 

DEPTH SCAlE: 1 :2 
DRIWNG CONTRACTOR: LAYNE· WESTERN 
DRILLER: D. MAHURIN 

LOGGED· S. COSIO 
CHECKED: A. BOOTH 
DATE: 512/95 

DATUM: MSL 
COORDINATES N: 1067878.4 
AZIMUTH: 0 

Fe-FeOxide 
Cl·Ciay lnl'il 
CH·Chlorite 
H·Heal&d 
GRF-Gravel Filled 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,R 
J,PL,CL 
J,I,CL 

J,PL,SM 

J,I,R (6) 

' (3) 

" z I 

ffi[';J 
r 

" X z w Io w 0 
3~ ~ ;;; r 

" 
w 

0 

~ .• 
~ .,., 
r X z w 
6 0 
~ <; 

coUAA ELEV: 454. t 
E: 515972.6 

INCLINATION: -90 

NOTES 
WATER lEVELS 

INSTRUMENTATION 

zone may show high 
permeability due to the 
open joints intact 

Golder Associates 



PROJECT: lAJDLAW/RI-FS 
PROJECT NO: 943-2048 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

48 41.3-50.6ft 
Moderately weathered, medium 
bedded, light olive gray 
(5Y 6/1), fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Few large (-5 mm.) pyrite 
crystals, thin layers of 
bluish-gray Shale, VtJgs 
< 1 mm., crystals and chert 

50 nodules, abundant intact open 
joints 
48.5-49.4 tt 
Abundant open intact joints 
50.5-54.4 tt 
Fresh, medium bedded, light 
olive gray (SY 6/1), f-m 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

52 Porous, VtJgs up to 3 mm., 
semi-filled with quartz 
crystals 
Lenses/big crystals of pyrite 
at 50.9 tt, abundant veins of 
calcite throughout sample 

54 

54.4-60.0 ft. 
Fresh, thickly bedded, light 
olive gray (5Y 6/1), medium 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Utt!e veins of calcite 
<2 mm., few porous areas 

56 showing vugs up to 3 mm., 
trace of pyrite at 58.4 ft. 

58 

so 60.0-66.5 ft. 

62 

64 

Fresh, thickly bedded, light 
olive gray (5Y 6/1), medium 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Few 1·3 mm. calcite veins, 
stylolitic, few zones showing 
1 mm. or less vugs 

DEPTH SCALE: l :2 
DRILLING CONTPACTOR: LAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-108-SS 
BORING METHOD: NX Core & water 
DRILLING DATE: 3/22/95-J/23195 
DRILL RIG: CME 75 

J.Joilt PL-P\i!rvlr 
F-FII!JI C·eu-..d 

DATUM: MSL 
COORDINATES N: 1007678.4 
AZIMUTH: 0 

Fr.-FeOxic!a 

" CL-Ciay lnfill z I 
CH-C!iorite i(x 

r 

" ~ 1-1-He~ ww z 
ORF-Gravel Filled ~a w a 

lfi~ oc ~ 

TYPE AND 
SURFACE 

OESGR!PT!ON 

J,I,R (2) 

J,I,CL (2) 

J,I,R (2) 

J,I,R 

J,I,R (2) 

J,I,R 

J,I,R 

>-

" 
00 

a 
< g ~ >- [j z 
i5 a 
~ :?;; 

Sheet 3 of 9 

COUAA El.EV: 454.1 
E: 515972.6 

INCUNATION: -90 

NOTES 
WATER LEVELS 

INS1RUMENTAT10N 

Intact open joints 
observed in bottom 
a inches 

LOGGED· S. COSIO 
CHECKED: R.BOOTH 
DATE: 5/2./95 

Golder Associates 



PROJECT: LAIDLAW/RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

64 
60.0·66.5 ft. 
Fresh, thickly bedded, light 
olive gray (SY 6/1), medium 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION), 
Few 1·3 mm. calcite veins, 
stylolitic, few zones showing 
1 mm. or less vugs 
64.4·65.6 ft. 

66 little gray quartzose chert 
rosettes are observed 

66.5-71.2 ft. 

66 

70 

Fresh, thickty bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Scattered fossils throughout 

71.2·72.7 fl 
Fresh, medium bedded, greenish 
gray (5GY 6/1), f-m grained, 
medium strong, ARENACEOUS 

72 LIMESTONE, (ST. LOUIS 
FORMATION) 
Cross bedded 

72.7-76.3 ft. 
Strongly weathered, medium 
bedded, light olive gray {SY 6/1), 
microcrystalline, medium 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

74 
Stylolitic, highly laminated 

76 

76.3-79.4 ft. 
Moderately weathered, medium 
bedded, light olive gray 
(SY 6/1), very fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic, few intact open 
joints filled with clayey 
material, trace of quartz 

78 crystals and trace of pyrite 

79.4·93.6 ft. 
Fresh, medium bedded, 
yellowish gray (SY 8/1) to 
light olive gray (5Y 6/1), 
fine grained, medium strong, 
STYLOLITIC LIMESTONE, 
(ST LOUIS FORMATION) 
79.5ft. 

80 Calcite vein approximately 

DEPTH SCALE: 1 :2 
DRILUNG CONTAACTOR: LAYNE-WESTERN 
DRILLER: D .. IAAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core II. water 
DRILLING DATE J/22195-3/23/95 
DRILL RIG CME 75 

LOGGED: S. COSIO 
CHECKED: A. BOOTH 
DAn:· 5!2195 

PZ-108-SS 

(4) 

DATUM· MSL 
COORDINATES N: 1067678.4 
AZIMUTH: 0 

Sheet 4 a1 9 

COLL.AR ELEV: 4.54. 1 
E: 515972.6 

INCUNATION: -90 

3/23/95 @ 7:30 
Began drilling, wnter 
level at start was 
11.9 ft. BGS 

Golder Associates 
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PROJECT: lAIDLAW/FU·FS 
PROJECT NO: 943-2848 
LOCAnON: BRIDGETON, MO 

DESCRIPllON 

80 79.4-93.6 ft. 

" 

84 

Fresh, medium bedded, 
yellowish gray (5Y 6/1) to 
light olive gray (5Y 6/1), 
line grained, medium strong, 
STYLOLITIC LIMESTONE, 
(ST. LOUIS FORMATION) 
79.5 ft. 
Calcite vein of approximately 
5-10 mm. thick 

84.4·85.8 ft. 
Crystalline Srylolitic 
Limestone 

85.8-87.6 ft. 
BG Fine grained, Limestone, 

srylolitic, abundant quartz 
and pyrite cyrstals 

98 67.9 ft. 
5 mm. joint filled with a dark 
greenish-gray (SG 4/1), 
clayey material 
87.9·93.6 ft. 
Srylolitic crystalline 
Limestone 

90 90.1·91.9 ft. 
Abundant silicified fossils 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-108-SS 
DATUM: MSL BORING METHOD: NX Core & water 

DAILUNG DATE: 3f22}95-'J/ZJ/95 
DRILL RIG: CME 75 

COORDINATES N: 1067678.4 

PL-Pianar 
C·Cl..I"VItd 
U·UI"ICUatl1g 
ST-Stepped 
l·lrrf>QI..Jar 

P-Polshed 
K-Siil<ensided 
SM-Smoolh 

"""""" VA.V. Rou>;tl 

I 

AZIMUTH: D 

F•F<JOxide 
CL·Clirf lnfi' 
CH·Chlorrte 
H·H&aled 
GRF-Cravel Filed 

TYPE AND 
SURFACE 

DESCRIPTION 

I,R 

P,R 

J,I,R (2) 

J,I,R 

J,I,R 

I,CL 

J,l,R 

J,I,R (2) 

J,I,Cl(2) 

J,l,CL 

J,I,R 

J,P,SM 

~ 
z 
ffi~ 
Io 

5~ 
~ 

I 0 
~ < 
~ X 0 z w ~ 

w 0 ~ 

'" ~ z 
~ 
00 5 

~ 

g~ 

~ 
1;l 
0 
~ 

Sheet. 5 of 9 

COLLAA ELEV: 454.1 
E: 515972.€1 

!NGUNATlON: -90 

NOTES 
WATER LEVELS 

INSTAUMENTATlON 

0 
000 
oo• "·-

LOGGED: S. COSIO 
CHECKED: R.800TH 
DATE: .5/2/95 

Golder Associates 



PROJECT: LAIDLAWIAl·FS 
PROJECT NO: 943-2848 
LOCATION: BA!OGETON, MO 

00 

DESCRIPTION 

96.4-109.4 ft. 
Fresh, thickly bedded, light 
olive gray (SY 6/1) to olive 
gray (SY 4/1), fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolrtic, abundant calcite 
veins, pyrite crystals 

9a observed in clay filled 
joints, large ( < 4 mm.) calcite 
crystals at 99.0 ft. 
96.4·104.0 ft. 
Abundant clayey filled intact 
joints 

100 100.Q-102.5 fl 
Oolitic Umestone 

102 

104 

106 

101.Q-102.0 ft. 
Brecciated Limestone, 

l ~r~~e:1~~;with greenish· 
material 

104.9-104.9 ft. 
Layer of bluish-green clayey 
material, foliated 

107.2-107.7 ft. 
Highly brecciated 

108 100.0-109.4ft. 
Scattered calcite veins 
(1-2 mm.) throughout this core 
section 

109.4-114.9 tt 
Fresh, medium to lhlckJy 
bedded, light olive gray 

110 (5Y6/1), f·m grained, 

112 

medium strong, 
ARGILLACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
Few chert nodules, banded down 
to 111.4 ft. with finely 
crystalline limestone 
(.20-1 mm.) 

DEPTH SCALE: 1:2 
DRIU..ING CONTRACTOR: LAYNE-WESTERN 
DAIU..EA: D. MAHURIN 

RECORD OF DRILLHOLE PZ-106-SS Sheet e of 9 

COLLAR ELEV: 454.1 BORING METHOD: NX Com & water 
DRILLING DATE: J/22/95--3/23/95 
DRILL RIG: CME 75 

J~"" PL·PTanat P-Poished 
F·FIII..it C·C...V6d '"'"'"""""" U-Und..lali"lg SM-smoo.> 

ST-Stepped """"""' 1-lrr&<,l'..llar VR-V. AolJQ1 

RQD 

-~ 

LOGGED: S. COSIO 
CHECKED: A.BOOTH 
DATE: 5/2/95 

I 

~w ••• 
58~ 
0 ~ " 

Fo-Fi;I'())Qdll 
Cl·Ciay lnflll 
CH.C~ 

H·Heaktd 

DATUM: MSL 
COORDINATES N: 1067678.4 
AZIMUTH 0 

~ 
z X 

ffi~ 
>-
~ i:S z 

OAF·Or;woM Filled ~0 w 0 ,z oc ~ 

TYPE AND 
SURFACE 

DESCAIPnON 

J,I,CL (2) 

J,I,CL (2) 

J,I,R 

J,I,Cl 

>-w-
~ ~ 

0 
~ 

~ 0 
~ 

>- i;S z 
6 0 
~ ~ 

E-. 515972.6 
INCLINATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Golder Associates 



PROJECT: LAJDLAW/AI-FS 
PROJECT NO: 943-2648 
LOC:ATlON: BA!OOETON, MD 

112 

114 

11B 

"0 

122 

"' 

126 

126 

DESCAIFTlON 

109.4·114.8ft 
Fresh, medium to thickty 
bedded, light olive gray 
{5Y 6/1), f-m grained, 
medium strong, 
ARGILLACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
Few chert nodules, banded down 
to 111.4 fL with finely 
crystalline Umestone 
(.20-1 mm.) 
111.9-112.9ft 
Abundant rounded pyrite 
crystals 

116.3-119.5ft 
Dark greenish gray {SGY 4/1), 
Oolitic Umestone with calcite 
veins and large crystals of 
calcite (10 mm.) 

120.4-120.7 ft. 
Highly brecciated 

121.0-121.3 ft. 
Highly brecciated 

121.6-124.4 ft. 
Dolomitic Umestone 

122.4-124.4 fL 
Very large chert nodules 

124.4-130.4 ft. 
Fresh, thickly bedded, olive 
gray (5Y 4/1), fine grained, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 
Large beds of chert, large 
chert nodules 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE·WESTEAN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-108-SS 
BORING METHOD: NX Cere &, water 
DRIWNG DATE: 3/22/95-J/2J/95 
DRILL RIG: CME 75 

J-Joir"rl PL·Pianar P-Pokh&d 
F-Fau:t C·CU'Wd K-Sfillemk»d 

U-Undu!alrlg St.t-SITloolh 
ST·st&pped """""' Hrr&gula( VR-\1. Rotql 

DATUM· MSL 
COORDINATES N: 1087876.4 
AZIMUTH: 0 

Fe-FGOxldll 
~ 

CL-Oay lnM z I 
CH·ctiorit& ffi~ 

~ 

" X 
H-Healed z w 
GAF-Ora<~el Fil<>d 

Io w 0 

3~ "' " ~ 

~ '" 
TYPE AND 
SURFACE 

DESCRIPTION 

J,C,SM 

J,I,R 

J,I,CL 

J,I.CL 

J,Pl.SM 

J.PL.CL 

J,I,A 

J,PL,SM 

0 

"' ~ g 
~ 

l;j z 
0 0 
~ " 

Shoot 1 cf 9 

COUAREL.E\1: 454.1 
E: 515972.8 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

s:gg~ ... ..,., .... 

@ 114.6 ft. top of Salem 
Umestone encountered 

LOGGED: S. COSIO 
CHECKED: A. BOOTH 
DATE: 5/2/95 

Golder Associates 



PROJECT: l..AlDLAW!AI·FS 
PROJECT NO: 943-2648 
LOCATION: BAIOOETON, MO 

128 

1JO 

132 

134 

136 

"'" 

1<>0 

142 

144 

DESCAIPTlON 

124.4-130.4 ft 
Fresh, thickly bedded, olive 
gray (5Y 4/1), fine grained, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 
Large beds of chert. large 
chert nodules 

130.4-134.2 ft 
Fresh, thickly bedded, light 
olive gray (SY 6/1), medium 
grained, strong, 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

134.2-134.6 ft. 
Crystalline Limestone 
134.6-139.0 ft 
Fresh, medium bedded, light 
olive gray (5Y 6/1}, f-m 
grained, medium strong, 
LIMESTONE, (SALEM 
FORMATION) 
Stylolitic, large (10 mm.) 
calcite crystals, abundant 
clay filled intact joints, 
abundant chert nodules 

138.6·139.0 ft 
Crinoid fragments 
139.D-140.8 ft 
Finely grained Arenaceous 
Limestone 

140.8-144.4 ft. 
Fresh, medium bedded, olive 
gray (5Y 4/1), tine ~rained. 
strong, AAGILLAC OUS 
LIMESTONE, (SALEM 
FORMATION) 
Interbedded with Dolomite 

DEP"11-1 SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-108-SS Shoot a of 9 

COLLAA EL.EV: 4M.1 BORING METHOD: NX Core & water 
DRILUNG DATE: 3122/95-J/23/95 
DRILL RIG: CME 75 

J.Jofil 
F·FIILIII 

PL·f'larl# P·Polshed 
C.Q.ovod K·Sik&rllided 
U·UI)Ii.laliog SM·Smoolh 
ST·S!epped R--l·lrr~ Vfi-V. Roug1 

LOGGED: S. COSIO 
CHECKED: R BCXJTH 
DATE: 5/2!95 

Fe-FeOxide 
CL-Ciay lnt.il 
CH-"-
H·H&.al>ed 

DATUM: MSL 
COORDINATES N: 1007678.4 
AZlMUTH: 0 

~ z I 

ffit'i'l 
~ 

" [iS z 
OAF.-Gril'/81 Filed 

Io w a 
3~ 0: ~ ~ 

3 00 

TYPE AND 
SURFACE 

DESCAIPnaN 

J,I,R 

J,I,CL 

J,I,CL 

J,I,R 

a 
< 

~ g 
~ [iS z 
0 a 
~ ~ 

E: 515972.6 
INCUNATION: ·90 

NOTES 

WATEA LEVELS 

INSTRUMENTATION 

Golder Associates 
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PROJECT: lAJDLAWJRI...FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

w 
~ ., 

•iii 
"" w .c 

0 

f. 1"' 

f- 150 

152 

154 

156 

1- 158 

l-160 

DESCRIPTION 

End of Record of Drillhole 
at 144.4 ft 

DEPTH SCALE: 1:2 

II 

DRIWNG CONTRACTOR: lAYNE-WESTERN 
DRIUE:R: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRJWNG DATE: 3122/95-3(23/95 
DRILL RIG: CME 75 

J.Jont Pl·Pian« P·Polstted 
F-FaUI C-C<SWd K·Siikensdad 
~,..,. U-UndU.atirrg 81.4·Smoolh 
B·B&dding ST-steppad """""' F·Folation 1-lrr~ VR-V. Roc.ql 

" 
I 

ROD ~ ELEV 
D!:PT'ri 

PZ·10S·SS 

Fe-Fv0l£ideo 
CL.Qay lnfill 
CH-D"IIoli!e 
H-Healed 

DATUM: MSL 
COORDINATES N: 1067678.4 
AZIMUTH: 0 

~ z ~ 

ffi~ 
~ 

" 1;'i z ~0 w 0 GRF-Qravel FJed ~~ ~ ~ ~ 

~ 
~ 

TYPE AND 

0 
~ 
0 ], ~ 

~ z X 

6 
w 
0 

'- ~ 

Shetrt 9 of g 

COUAA ELEV: 454.1 
E: 51~2.6 

JNCUNAT10N: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

SURFACE ~I£ ii o~gg;2 ,@: ~ lis 
'" 

DESCAIPTlON 
ti'ii 

"' ... "''D[& ! 1FT) 

LOGGED: S. COSIO 
CHECKED: R.BOOTH 
DATE: 5!2}95 

I• J,I,R -* ~~~95'@ 16_:35 

Golder Associates 

-



12 
4 

3 
5 

13 7 

SOIL 

LAIDLAI.J/0U2 RI-FS/MO 
\JEST LAKE LANDfiLL 

OPERABLE UNIT 2 

• 

• 

• 

(0.0-2.0 ft.) Very loose, light olive QJ"O.y 
(5Y 6/D, SILT, trace of fine to coarse 
Gravel, tr-a.ce very fine Sa.nd, NR, Moist, 
<MU, <FILU 

brown SILT, 
NR, c!at"lp, <LOESS) 

<12.0-·16.0 ft.) Firl"1, Mottled Madera te 
yellowish brown (lOYR 5/4) to light olive 
gray <SY 6/1), CLAYEY SILT, NR, da.Mp, 
<CL -MU, (LOESS> 

e 145 ft ... little fine Gravel 

BOREHOLE 

SP 

(i) 

SP 

® 

SP 

0 
(450.8) 6.0 

SP 

0 

SP 

® 

SP 

0 

SP 

0 

SP 

® 

LOG 
BOlliNG NO. 

PZ-109-SS 

SHEET 

DAlE 
4/7/95 4/7/95 a::: 

..... 
z 
0 
(J 

<.? z 
::J 
-' a: 
0 

D 

~ 
c 
u 
vi 

fu 
Cl 
w 
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"" g 

"' ~ ro 
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V1 i 
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:::::• 

' :31 
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I 
Lni 
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"""""'' SOIL BOREHOLE LOG 
LAIDLAW WASTE SYSTEM8 INC, 

SITE IW4E N€J I..OCATlON OOILI.ING WETHOD: BOOING NO. 

6.25 inch J.D. Hollow SteM Auger PZ-109-SS 

SHEET 

SAiof>UNG WETHOD: 2 Of' 2 

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. <SP) ORILl.INC 
LAIDLA'w'/DU2 RI-FS/MO 

\JEST LAKE LANDFILL SHELBY TUBE= 3.0 inch O.D./2 13/16 inch J.D. <SH) STARr F1IISH 
OPERABLE UNIT 2 WAWI LEVEL TWE lliiE 

TlloiE 7:48 8:48 

DAllE DAllE DAllE 
NORTHING= 1068011.70 

CASING D£PlH 4/7/95 4/7/95 
DATUM EASTTNG·. 5!6144.36 ELEVATION 456.8 

omu. R1G CME 75 - TRUCK MOUNT SIJRfACt COHOOlONS 

ANGLE -9o· BEAAING NA 

SAWPLE tw.IUER 140 tbs. 

ID~ 3 i I ~ ~~ i SAWPlE NUioll£R 

i 
AND i 

REIIARI<S 

~~ ~iS 
DESCR!PTlON Of' 111\TERW. 

= !M 02.0-16.0 ft.) Firn, MOttled Modero.te SP = yellowish brown <IOYR 5/4) to light olive - grny <SY 6/D, CLAYEY SILT, NR, do.r1p, ® = =-,s <CL MU, <LOESS) (440.8) 16.0 !-=- -:: Top of weo.thered 

= End of Soil Borehole Log o.t 16.0 ft. 
bedrock encounter-ed 

- = @ 15.7 Ft. 

=-17 See PZ-109-SS Record a f Drill hole for -= 
= 

rock descriptions 

= -:: = -18 -:: 
F = 1=- 19 -= 1:: = - : 
=-20 -:: 
= = -
=- 21 -= 
~ = - : 
=-22 -:: 
= = -
~23 -= 
~ = 1- = l=-24 -:: 
~ = 1-
1=- 25 -= I= = 1- = 1=- 26 -:: I= = 1-
f=-27 -= 
~ = 1- = t-28 -: 

= 
~29 -= 

= ~ = 1-
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PROJECT: l.AJDlAW/AI·FS 
PROJECT NO: 943-2648 
LOCATION: BRIOOETON, MO 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRIWNG DATE: 4{7/95-4/S/95 
DRILL RIG: CME 75 

PZ-109-SS 
DAnJM: MSL 
COORDINATES N: 1068011.70 
AZIMUTH: 0 

J.Jof'rt PL-P\.;w"lar" P-Pobhod Fe-FeOxide (!l 

Sl1eet 1 of 9 

COLLAR ELEY: 458.6 
E: 516144.38 

!NCLINATlON: -90 

l~l 
w 
0 

DESCRIPTION 

F-Faull C·C.......-e-d K·Sikll'l'l8ided Cl-Ciay lnfil z ::c 

II rD,-~:;.:;.:~00

1" ~P"'":lr~"iil ~~-=~ ·-:::·:·.::~""':::="r--w ~·~ ~,:-~l~:::~:-~:~3·~·, ~2BiD~~ii~l1~5;~:~.;~~~"""::;li;:i~1,!1, , ! '~ 
NOTES 

WATER LEVELS 
INSTRUMENTATION 

0 o.o-15.7 ft. 

r- 2 

r- • 

6 

L 

f- 6 

- 1D 

12 

See Soil Borehole Log 
PZ-109-SS 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

LOGGED: S. COSIO 
CHECKED: R.BOOTH 
DATE: 5/5/95 

Golder Associates 

-

-

-

-



PROJECT: !.AJDLAW/RI·FS 
PA~ECTNO: ~~ 

LOCATION: BRIDGETON, MO 

DESCRIPTION 

18 
15.7-20.7 ft. 
Moderately weathered, thickly 
bedded, light olive gray 
(SY 6/1), f·m grained, 
medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Fossiliferous, pyrite and 
calcite crystals common, 

I I abundant clay 
18 . j 

19.8-20.0 ft. 
20 Layer of brown chert 

20.7·31.5 ft. 
Fresh, thickly bedded, light 
olive gray (5Y 6/1), f-m 
grained, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Fossiliferous, stylolitic, 

22 pyrite and calcite crystals 
common, abundant argillaceous 
partings 

26 

28 

25.0-25.5 ft. 
Bioclastic Limestone 

25.5-27.2 ft. 
Microcrystalline Limestone 

29.9-31.3 ft. 

30 Dark greenish gray (SGY 4/1), 
intraclastic Umestone 
31.3-31.4 ft. 
Layer of dark greenish yellow 
c!ay 

DEPTH SCALE: 1 :2 
DAILUNG CONTRACTOR: lAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS 
BORING METHOD: NX Core & water 
DRILLING DATE 4n/95-4/B/95 
DRILL RIG· CME 75 

PL·Planar P-Pohh9d 
K-Sikensidocl 

Fe·FeO:xide 
Cl·CJ;rt InN 
CH-C/iorile 
H-Heaied 

DATUM: MSL 
COORDINATES N: 1066011.70 
AZlMUTH: 0 

~ 
z I 

ffiti:i 
~ 
~ 

~ z 
GRF·G'all~ F'&ld 

ro w 0 

s~ oc ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

PL,SM (2) 

I, A (2) 

I,R (2) 

J,U,R 

(2) 

J,I,R 

J,I,Cl 

J,U,SM (2) 

J,I,R 

J,I,R (3) 

(3) 

J.I,CL (2) 

~ 

~ ~ 

0 
< ~ g g 
~ z ~ 
6 0 
~ <; 

Sheet 2 ot' 9 

COLLAR ELEV: ~.B 
E: 516144.38 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTAT10N 

4!7/95@ 10:47 
Begin coring Run 2 

lOGGED· S. COSIO 
CHECKED· R. BOOTH 
DATE: 5!5/95 

Golder Associates 
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PROJECT: LAJDLAW/RI·FS 
PROJECT NO: 943-2648 
LOCATION: 8RIOOETON, MO 

32 

DESCAIPTlON 

bedded, tight 
gray 6/1), fine 

grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Uttle argillaceous partings, 

J4 pyrite crystal::; present 

J8 

40 

35.0-38.7 tt.. 
Very porous material 

39.0·39.2 tt.. 
layer of brown chert 

40.5-45.6 ft. 
Fresh, thickly bedded, light 
olive gray (5Y 6/1), fine 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Fossiliferous, chert nodules 

42 common, abundant argillaceous 
partings, calcite veins up to 
8 mm., pyrite crystals 
scattered 

45.6·58.2 ft. 
Fresh, thickly bedded, light 

48 olive gray (SY 6/1), fine 
grained to microcrystalline, 
medium strong to strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

48 

Stylolitic, abundant calcite 
crystals and veins up to 
2 mm., little pyrite crystals 

DEPTH SCALE: 1 :2 
DRILUNG CONTRACTOR: LAYNE· WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS Sheet 3 of g 

COLLAR ELEV: 456.8 BORING METHOD: NX Core & water 
DRILUNG DATE: 4!7/95·4/8{95 
DRILL RIG CME 75 

LOGGED: S. COSIO 
CHECKED: R. BOOTH 
DATE: 5/5/95 

J,I,A 

J,I,CL 

J,I,R 

J,l,CL 

J,t.R 

J,I,CL 

J,l,CL 

J,I,A (2) 

DATUM· \ASL 
COOADINA-:"'ES N: 1068011.70 
AZIMUTH 0 

E: 516144.36 
INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSl"flUMENTAnON 

4{7/95@ 12:55 
Begin coring Run 3 

4{7!95@ 13:50 
Begin coring Run 4 

Golder Associates 



PROJECT: lAJDtAW/AI·FS 
PROJECT NO: 943-2B48 
LOCATION: BRIDGETON, MO 

48 

DESCRIPTION 

j I 
48.9-53.8 ft. 
Highly brecciated Limestone, 
cemented with a greenish gray 

50 
clayey material 

52 52.G-5J.J ft. 
lntraclastic Limestone 

54 53.8-54.2 ft. 
Greenish black (5G 211), 
fine grained Dolomite 

54.9-55.3 ft. 
!ntraclastic limestone 

55.5-58.2 ft. 
Fo5siHferous Limestone, 

56 
abundant argillaceous partings 

,. 
58.2-74.6 ft 
Fresh, thickly bedded, light 
olive gray (SY 6/1), f·m 
grained, strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Little fossils, vugs up to 
8 mm., calcite veins with pyrite 
common, some calcite crystals 

60 58.2-62.3 ft 
limestone shows high porosity 

62 

64 

DEPTH SCALE: 1:2 
DRILUNG CONTRACTOR: LA YNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS 
BORING METHOD: NX Core & water 
DAILUNG DATE: 4{7/95-4/8/95 
DRILL RIG: CME 75 

J-Joint PL-P1illlar p.p~ F &-F IIOJ:idG 
CL·Daylnfi!l 
CH..c.tx.ma 
H·Healod 

DATUM· .~SL 
COORDINATES N: 1068011.70 
AZIMUTH: 0 

~ 
z I 

ffi:>< 
~ 
~ 1;l Iw z 

ORF-Gri!!Yel Fined ~0 w 0 
<Z ~ ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,l,CL 

J,I,CL 

J,l,R 

I,CL(2) 

J,l,R 

J,I,R 

'"- ~ 

~ 
w 

0 
~ 

~ 0 
~ 

~ X z w 
6 0 
~ ~ 

Sheet 4 of !i 

COLLAR ELEV: 456.8 
E: 518144.38 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

4{7/95@ 14:42 
Begin coring Run 5 

LOGGED: S. COSIO 
CHECKED: R. BOOTH 
DATE: 5/5/95 

Golder Associates 



PROJECT: LAJDLAW/AI·FS 
PROJECT NO: 943·2648 
LCCATlON: BRIDGETON, MD 

DESCRIPTION 

64 

65.0-69,4 ft. 

"J,~:~;;;~~J~ow porosity L vugs<1mm. 

65I66.7 ft 

66 
Stylolitic Umestone, becomes 
medium strong 

68 

70 

69.4·72.8 tt 
Apparent moderate porosity 
Limestone, vugs 1·2 mm. 

72 72.0-732 tt 

74 

Large (25 mm.) calcite 
crystals observed 

72.8-74.3 ft 
Apparent high porosity 
Limestone, vugs up to 8 mm. 

74.6-75.7 ft 
Fresh, thickly bedded, light 
olive gray (5Y 6/1), fine 
grained, strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Oolitic, little fossils, 
abundant calcite crystals, 

76 little chert 

mm., 
I crystals, glauconite 

in defined places, Limestone 
76 has an apparent moderate to 

high porosity 
77.8·90.8 ft 
Fresh, thickly bedded, light 
olive gray {5Y 6/1), tine 
grained to microcrystalline, 
medium strong to strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Some fossils, little chert, 

ao stylolites, large calcite 
crystal:s, some pyrite 

DEPTH SCALE: 1 :2 
ORILUNG CONTPACTDR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METI'lOO: NX Core II. water 
DRIU.ING DATE: 4!7/95-4/9/95 
DRilL RIG· CME 75 

P·Poished 
K·SIIko:m~ided 

SM-SmooU1 

LOGGED: S. COSIO 
CHECKED: R. BOOTH 
DATE: 5/5/95 

PZ-109-SS 

Fe-FeOxide 
CL·Cla:y l!"'fdd 
CH-ct\lorile 
H·H~aktd 

DATUM: MSL 
COORDINATES N: 1068011.70 
AZIMUTH 0 

~ 
z I 0 

ii'x ~ ~ 
~ 

~ 
0 ww z ~ 

GRF-Qrav~ F$9d 
Io w 0 ~ 

3~ 0: ~ z 
~ 15 

3 ~ 
~ 

TYPE AND 
SURFACE 

DESCRIPTION 

(2) 

~ 

"' ~ 
0 
;; 

Sheet 5 cf 9 

COLLAR ELEV: 456.8 
E: 518144.38 

INCUNATION: -90 

NOTES 

WATER LEVELS 
INSTRUMENTATION 

417/95@ 15:30 
Begin coring Run 6 

4{7/95@ 16:21 
Begin coring Run 7 

Golder Associates 



PROJECT: LAIDLAW!AI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

60 80.0-82.4 ft 

82 

B4 

Some intact joings filled with 
clayey material 

81.1-82.6 ft 
Interbedded layers of 
argillaceous Limestone 
(5 mm.) 

83.0-84.2 ft 
Argillaceous Limestone, 
lruge calcite crystals, 
vugs up to 1 mm., relative 
low porosity 

85.5-87.3 ft. 
Limestone with numerous 
argillaceous partings and 66 intact joints filled with 
dayey material 

87.3-88.2 ft 
Argillaceous Limestone, 
bioturbated top 2 in. 

88.2-89.0 ft 
Limestone, stylolitic 
microcrystalline 

89.4-90.8 ft. 
Medium bluish gray (58 5/1), 
fine grained, Argillaceous 

90 Limestone 

90.8-93.3 ft. 
Fresh, thickly bedded, light 
olive gray (5Y 6/1), micro
crystalline, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

92 Interbedded with Argillaceous 
Limestone and bluish gray 
Limestone, stylolites present, 
calcite veins and pyrite 
crystals observed 

93.3-95.3 ft. 
Fresh, thickly bedded, light 
olive gray (5Y 6/1), fine 
grained, medium strong, 

94 ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

96 

Few layers (up to 20 mm.) of 
Dolomitic Limestone, 
argillaceous partings present, 
pyrite and calcite common 

95.3-99.8 ft. 
(see next page) 

DEPTH SCALE: 1:2 
ORILUNG CONTAACTOA: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILUNG DATE: 4nt95-4/8/95 
DRill. RIG: CME 75 

Pl-Pian..,- P-Pohh6<i 
C-Cu-v&d K-Sikensided 
U-Undu'atn;:l S"'·Smoo!h 
ST·Siepp&d "·-l·lrroQU...- VR-V. Rough 

~ 

ROO ~ 

LOGGED: S. COSIO 
CHECKED: A.~TH 
DATE: 5/5/95 

PZ-109-SS 
DATUM· MSL 
COORDINATES N 1068011.70 
AllMUTH· 0 

F&-FeO:ode 
~ 

Cl-Cby lntil z X 
CH-Oiorita i1' ~ 

~g 
~ ~ H-Hea&d z 

ORF-Gravej Fll<ld 
w 0 

3~ "' ;; 
I 

~ 

~ ~ 

TYPE AND 
SURFACE 

DESCRIPT10N 

a 
< 

], 0 
~ 

~ 
1;1 z 

6 a 
~ ;; 

Sheet 6 of o 

COUAA El.EV: 456.6 
E: 518144.::16 

INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTAT1DN 

4/8~5@ 8:00 
Begin coring Run 8 

4/8/95@ 9:04 
Begin coring Run 9 

Golder Associates 



PROJECT: l.AJDLAW/AI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

96 95.3-99.8 ft. 
Fresh, thickly bedded, light 
olive gray (SY 6/1), fine 
grained to microcrystalline, 
strong LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolites not common, pyrite 
anc calcite veins < 1 mm. 
observed, argillaceous 
partings common, few open 

96 joints filled with clayey 
material 

99.8-104.7 ft. 
100 Fresh, thickly bedded, light 

olive gray (SY 6/1), fine 
grained. medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vugs up to 2 mm. present, 
biourbated in places, 

102 

10, 

100 

108 

calcite crystals common 

104.7-107.9 ft. 
Fresh, thickly bedded, olive 
gray (5Y 6/1). micro--
crystalline, strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Pyrite and calcite veins 
common, few large calcite 
crystals 

106.5-106.6 ft. 
Layer of olive black (5Y 2/1), 
clayey material, folliated 
106.9-107.9 ft. 
fossils common 

107.9--111.0 ft 
Fresh, thickly bedded, olive 
gray (SY 6/1), fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS fORMATION) 
Stylolites present, vugs up to 
1 mm., bioturbated in places, 
calcite crystals are common, 
more porous in bottom foot 

110 111.0-118.0 ft. 
fresh, thickly bedded, light 
olive gray (5Y 6/1), fine 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic, little fos.sl!s, 
abundant pyrite and calcite 
crystals, abundant 
argillaceous partings, intra· 

, 12 clasts common 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR; LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRJLLHOLE PZ-109-SS Sheet 7 of 9 

COLlAR ELEV: 456.8 BORING METHOD: NX Core & water 
DRILLING DATE: 4{7/95-4/6/95 
DRILL RIG: CME 75 

J.Jor-rt 
JO-Fat.JI 

PL·f'1ilf1ilt P-Poll$hed 
C-C~11d K-S&<ensided 
U-Undulatlng SM-Smoolh 
ST·st11pped """""' 1-ln~tgular VR.V. Rougn 

<w ••• 
68~ 
g ~ 

LOGGED: S. COSIO 
CHECKED: A. BOOTH 
DATE: 5/5/95 

FII-J'&Oldde 
CL·ctay lnfd 
CH·CI*>rit& 
H·Heilkod 

DATUM: MSL 
COORDINATESN: 1066011.70 
AZIMUTH· 0 

" z ~ 

"x "· " ~ ww z 
C3RF-Grav<ft Filkld Io w 0 

~~ "' ~ ~ 

~ ~ 

TYPEANO 
SURFACE 

DESCRIPTION 

J,U,CL 

J,PLCL 

0 
~ 

]; g 
~ 

~ z 
B 0 
~ ~ 

E: 516144.36 
JNCUNATION·. -SO 

NOTES 
WATER lEVELS 

INSTRUMENTATION 

4/8/95 @ 9:52 
Begin coring Run 10 

Golder Associates 



PROJECT: l.AIDL.AW/AI·FS 
PROJECT NO: 943·2848 
LOCATION: BRIDGETON, MO 

d 

112 

,, 

116 

120 

122 

12< 

126 

DESCAIPTlON 

111.0-118.0 ft. 
Fresh, thickly bedded, light 
olive gray (5Y 6/1), fine 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic, little fossils, 
abundant pyrite and calcite 
crystals, abundant 
argillaceous partings, intra
clasts common 

115.3-115.6 tt. 
Layer of grayish ween 
(10G 4/6) Shale, mtra· 
clastic 

116.5-117.1 ft. 
Slightly weathered Limestone 

118.0-123.2 ft. 
Fresh, thickly bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Banded with fine to medium 
grained Limestone, large 
crystals of calcite, few 
calcite veins and little 
pyrite 

Fresh, thickly bedded, light 
olive gray (5Y 6/1 ), fine grained 
to microcrystalline, strong 
to medium strong, LIMESTONE. 
(SALEM FORMATION) 
Stylolites observed, abundant 
fossils, oolitic, chert 
nodules common, large calcite 
crystals, little pyrite 
crystals scattered, calcite 
veins present but not abundant 
125.4-125.5 tt. 
Bed of chert 

127.6-128.3 tt. 
lntracJastic Limestone 

12B cemented with dark greenish 
gray (SGY 4/1} clayey material 

DEPTH SCALE: 1 ·.2 
DRILUNG CONTRACTOR· LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS 
BORING METHOD: NX Core a, water 
DRILLING DATE: 4/7/95-4/B/95 
DRILL RIG: CME 75 

PL·f'tan« P·Po.ished 
C-Gl.A'Ved K-slilensid&d 
U·UI"ld!.tarn;;J SM·Srn;)olh 
ST-S\I'opped """"""' l-lrre9JI;W VR.V. Rough 

w 
a:• 
8~ 

Fo-FeO:>:ide 
CL-Ciay lnM 
CH-CJ-Oonte 
H-Heal&d 

DATUM: MSL 
COORDINATES N: 1068011.70 
AZIMUTH: 0 

~ z r 
ii'x ~ 

~ 1:i ww z 
GRF-Gravel Filed 

ro w 0 
~~ a: ~ ~ 

3 w 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,CL 

J,I,Cl 

J,I,CL 
J,I,Cl 
J,l,R 
J,I,R 

J,l,R 

J.PL.CL 

J,I,CL 

J,PL,SM 

J,I,R 

J,I,A 

J,I,R 

0 
< ~ g g 
~ 

1:i z 
6 0 
~ " 

Sheet a of 9 

COUAR ELEV: 456.a 
E: 516144.36 

INCUNATlON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATlON 

4/8/95@ 10:55 
Begin coring Run 11 

123.2 ft. 
Top of SALEM 
encountered 

4/8/95 @ 12:50 
Begin coring Run 12 

LOGGED· S. COSIO 
CHECKED: R. BOOTH 
DATE: 5/5/95 

Golder Associates 
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RECORD OF DRILLHOLE PZ-109-SS Sheet 9 of g 

PROJECT: LAIDLAW!AI·FS 
PROJECT NO: 843-2848 
LOC:ATION: BRIDGETON, MO 

w 
~ 

< 
&l~ 
rw DESCAIPTlON >· ~ 
~~ 
w 
a 

t- 12B 

129.0-129.3 ft. 
lntraclastic Limestone and 
chert cemented with dark 
greenish gray (SY 4/1) clayey 
material 

1JO 130.0-135.7 ft. 
Fresh, thicklX, bedded, light 
olive gray (5 6/1), fine 
grained, medium strong, 
LIMESTONE. (SALEM 
FORMATION) 
Chert nodules and layers up to 
15 mm. are abundant, abundant 
calcite crystals, pyrite 
common, some very thin calcite 

r 132 veins 

1- \34 

321. 

End of Record of Drillhole ""·" 
f- 136 at 135.7 ft. 

138 

140 

-142 

- 144 

DEPTH SCALE: 1:2 

BORING METHOD: NX Core &. water 
DRILLING DATE: 417/95·418/95 
DRILL RIG CME 75 

II 

= -~ 

= ~ 
~ 

J-Jont 
F-Fault 

'""""~ 6-Beddin\; 
F-Fo!iation 

ELEV 

DEPTH 

"" 

112 

= ~~ ""' 
~~ 133.70 

~ 13 

~ "110 
JOb." 

1.,% . 

1~0 

• 
II 

' 

P-Polshed 
K-Sik81'1sided 
SM-Smooth 

~~~ 

• 

, . 

DAIWNG CONTRACTOR: LAYNE· WESTERN 
DRILLER: D. MAHURIN 

LOGGED·. S. COSIO 
CHECKED: A. BOOTH 
DATE: 5/5/95 

DATUM: MSL 
COORDINATESN: 1068011,70 
AZIMUTH: 0 

Fe-F90ldde 
CL-Clay lnllll 
CH-Chlori19 
H-Healed 
C3RF-orav!ll m~d 

1YPEANO 
SURFACE 

DESCRIPTION 

J,I,Cl 

J,PL,SM 

'.I,PI,~· 

'J,PL,R 

'J,PI SM (2) 

'J,I,R 

O.I,PI <M 

" PI 0" 
•J:PL,R 

' ' "' ... . m~M 
•J,I,R 

I 
I 

I 

COLLAR ELEV: 4513.0 
E: 518144.36 

INCUNATION: -00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Fragmented rock may be 
drill induced 

4/8/95 @ 15:30 
Coring completed 

Golder Associates 
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IJ/TIJ!/1111 
LAIDLAW WASTE SYSTEMS INC, 

LAJ DLA\J\RI -FS\MO 
VEST LAKE LANDFILL 

OPERABLE UNIT 2 

SOIL BOREHOLE 

6.25 inch I.D. HaHaw Ster1 Auger 

SPLIT SPOON: 2.0 inch O.D./1.5 inch LD. <SP) 

SHELBY TUBE• 3.0 inch O.D./2 13/16 inch J.D. <SH) 

DATE 
NORTHING: 1068336.09 

DATUM EAST!NG' 515919.72 ELEVATION 456.8 CASING llEP1li 
0RU. RtG SCHRAMM - RDTADRILL SURFACE CONDmONS 

7 
9 
21 
19 

10 
II 
12 
18 

5 
6 
7 
8 

8 
8 
7 
7 

4 
3 
4 
4 

4 
4 
4 
5 

5 
8 
9 
16 

3 
6 
6 
5 

!.7' 
20 IIU 
SS%l lin 

~ 
~ 

L3' 
2,0' 
6S'l.J liN 

0.3' 
2.0' 

OSY.J 

!.3' 
2Jf 
65Y.l 

1.3' ' ••• 

2.0' :::: 1.1 ""IJ .. ~ 
"1-

1.5' •• :: 
20' .... ~ 
75Y.l : : • ' 

(0.0-4.0 f't.) Dense, pal€' yellOII'iSh bro111n 
OOYR 6/2), SANDY CLAY, little Gruvel, 
daMp, SR, <CU, <FILU 

(4.0-12.0 f't.) Stif'f', MOttled MediuM gray 
<N5) to rmdera te yellowish brown 
<lOYR 5/4), CLAYEY SILT, trace f'ine Sand, 
truce Gravel, SR, da.f'1p, <CL-HU, <LOESS) 

(12.0-15.8 FtJ CoMpact, pale yellowish 
brawn OOYR 6/2), Sll TY fine SAND, trnce 
Pine Gravel, SR, MOist, (SM), (ALLUVIAL) 

(452.8) 4.0 

(444.8) 12.0 
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1--
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1--
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LOG 
BOOING NO, 

PZ-tlo-ss 

SI£EI' 

1 OF 5 

13:30 14:00 

DATE 
3/13/95 3/14/95 0::: 

1-z 
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u 
0 z 
::J 
_J 
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11;; 
Cl w 
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16 3 
5 
6 

17 4 

3 
4 
5 

19 3 

20 3 
4 
5 

21 7 

22 1 
3 
3 

23 3 

24 1 
2 
2 

25 3 

26 
3 
9 
19 

27 20 

28 26 
46 
46 

29 46 

LAIDLA\.1\RI -F S\MO 
\JEST LAKE LANDriLL 

OPERABLE UNIT 2 

@ 21.7 

• 22.3 

Ft., sllty 

Ft., thin 

<SY 4/D, SILT, 
<HU, <LOESS) 

l-2' 
~~ <SY 4/D, 

<LOESS) 

1.3' • 28.0 Ft., saty 

SOIL 

c\uy beCOME'S fTlOiSt 

wet zane ((1 inch) 

wet, 

e gra.y 
NR, wet, <SM), 

Fine sa.nd beCOME'S very 
2:0' dense ocd color changes to durk yellowish 

brown <lOYR 4/2) 

<28.0-46.0 f"t.) Very dense to COI'lpa.ct, 
dork yellowish brown <lOYR 4/2), SILTY 
Fine SAND, NR, wet, (SM), <ALLUVIAU 

BOREHOLE 

SP 

@ 

SP 

@ 
(430.8) 26.0 

SP 

@ 

SP 

@) 

LOG 
BOOING NO. 

PZ-11o-SS 

SHEET 

14=00 

3/13/95 3/14/95 0::: 
rz 
0 
(J 

• 26.0 Fee-t 
F'irst ground-
wa.ter eo-
countered ,, 
borehole 

(!) 
z 
:::; 
.....J 

i:E 
Cl 

z 
c 
~ 
~ 

~ 

"' 

>-
<IJ 

0 
w 

"' "' 0 
_J 

~ 
v 

"' ~ 
' ~ 

v 

"' 

ci 
:z 
<IJ 
0 --, 

~ 

"' -
" 
>-
<IJ 

0 
s.: 
r 
u 

" "' ' '"' 
' -~ 

w 
~ 
0 

~ 
~ 
0 

N 

"-

w 
~ 
<( 
:z 
w 
_J 

G:: 



INC. 
SOIL BOREHOLE LOG WASTE 

SITE NAWE 1'>10 LOCATION lllllllNGNO. 

I= I-
I=- 31 
I= I-

>50 

I=- 32 
I= to ·c 10 
-33 12 

6.25 inch l.D. Hollow SteM Auger PZ-11o-SS 

. SHEET 

WE1HOO: 3 01' 5 

LAIDLAIJ\RI -F S\MO 
~EST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SPOON• 2.0 inch O.D./1.5 inch !.D. <SPl DR1WNG 

.. -

.. f-
11' •• 
2]' :: u 

L4' 
2.0' 

!.2' 
2.0' 

SHELBY TUBE• 3.0 inch O.D./2 13/16 ;nch l.D. <SH) STARr 

DAlE DAlE 

ELEVATION 456.8 
1-= CASING== OO'IH--+--+-----11----t---l 3/13/95 

(28.0-46.0 f'tJ Very dense to COI"lpo.ct, 
dark yellowish brown <lOYR 4/2), SILTY 
f'ine SAND, NR, wet, <SM), <ALLUVIAL) 

@ 42.0 f't., color changes to olive gray 
(5Y 4/D 

SP 

@ 

-
SP 

@ 

-
SP 

@ 

-

SP 

@ 

SP 

@ 

SP 
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= = -:: 

= -= 
= 
= -= 
= -= 
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= -= 
= = -= = -= = = -= = -= 
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= -= = = -= 
= -= = = 
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111/flli/JIIilf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC, 

SITE I'WoiE AAO LOCATlON llfUI.U«l liEiliOO: 

~~~, 
6.25 inch !.D. Hollow Sten Auger 

SMIR..tiG liEiliOO: 

LA! DLA\J\Rl-FS\MO 
SPLIT SPOON1 2.0 inch O.D./1.5 inch LD. <SP) 

\JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch LD. <SH) 
OPERABLE UNIT 2 

WAlm L£WL 

11IIE 

001! 
NORTHING: 1068336~09 

CASING D£PTH D.\ TUM EASTING= 515919.72 El.£.VAT10N 4 56~8 
OAIU. RIG SCHRAMM RQTADRILL SURFACE COIIDilKltiS 

ANGI.E BEMIHG 

SN.I!PLE 1-iAWt.tER 

~~ 

i! i ! ! ~ ~~ SMiPLE NUiotBER - I §~ ~ 0ESCR!P110N OF IotA,.__ 
~ 

= 1r· <28.0-46.0 f'tJ Very dense to conpa.ct, SP = ... 
dark yeltowish brown OOYR 4/2), Sll TY @ - fine SAND, NR, wet, <St·D, <ALLUVIAL) (410.8) = =-46 

46.0 

= 7 LO' .... (46.0-48.3 ft.) CaMpa.ct, necliu~"~ light -:: 
9 2]7 .. .. ~ gray <N6), fine to nediun SAND, trace : - .. 

=-47 
13 (50%) sat, trace Fine Gra.vel, NR, wet, <SP), SP -= .. . }- <ALLUVIAU 

~ .... (8) :. .... 
= ~ 

.1- . " .. - .. 
::1- 1---48 

7 ~~: rj.'. (408.5) 48.3 -= 
~ 11 I:M (48.3 59.0 f't.) CoMpact, olive gray = ~49 

15 "" 1r <SY 4/D, SILTY fine SAND, trace F;ne SP -= ... Gravel, NR. wet, <SM), <ALLUVIAU 

~ :I- @ = 1- ' ... 
= f::-5o 

.. '. 
1--... :I- -:: I= 11 L4' ' ... 

25 ;~ro- ... 

I)H = I= 41 00%) SP -= I=- 51 @ = t= ... :I-... ' :. 
~52 ... +- 1-- -:: t= 12 1.2' 

i:N 
fran 52.0-52.5 ft., silty nediUM grained 

23 2.5" 
... 

sand layer : 1- 35 (60%) SP ~53 -= 
~ 

... :'-' @ : ' ... 
1- .... :. 
t:::-54 

.... 
1--.. ::I- -= t= 12 0.0' . '.' 

19 27f . ' .. = 1- 23 (Q%) 
. ' .. 

SP 
t:::-55 

. ''. -= ' ... 
'' .. 

@ t= .... : . ''. 
I= . ' .. : . . . . 

' ... 
1--1::- 56 .... -:: 9 1.3' .... 

I= 13 2.07 
.... 

: ' ... 
30 t:.:s:o .... 

SP 1- .... ...:. !=-57 
.... 

@ 
.. ::1- : t= ' ... : J=- 58 
'' .. .. ::I- I-- -:: ,_ 

4 \.6' '' .. (59.0-59.5 Ft.) Very stiff, olive gro.y 
: 2 2.0' .. 

tit <5Y 4/D, CLAY, trace Silt, NR, MCiS~. 
40 (80%) .. groyish black <N2), fibrous wood piece ot SP -= ~59 59.5 ft. <CU <ALLUVIAU (397.3) 595 

® .... J (59.5-60.5 f't.) Hard, light oliv€' gray \ : t= .... 
<SY 6/D, highly we a tho:>red LIMESTCNE, SR, : 1- 15::5: <BEDROCK), <ST. LOUIS LIMESTOND 

LOG 
BORING NO. 

PZ-11D-SS 

SHEET 

4 OF 5 

llfOU.ING 

START FINISH 

TliA£ TIME 

13:30 14:00 

o.\TE t>IITE 

3/13/95 3/14/95 
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JTIITJi/llilf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SIT[ - - I.OCAllON 
DAIU..IIG t.IEIHOO: 

,,, 6.25 inch I.D. Hollow Sterol Auger 

SAI4PI.f«l t.IEIHOO: 

SPliT SPOON: 2.0 inch O.D./1.5 inch LD. <SP) 
LAIDLAW'\RI -FS\MO 

\.JEST LAKE LANDFILL SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. <SH) 

OPERABLE UNIT 2 
WAlER ~£VEL 

11loiE 

DAlE 
NORTHING: 1068336.09 

CASING C£PTH DA11J1d EASTJNG• 515919.72 ELEVAllON 456,8 

1lfW. RIG SCHRAMM ROTADRfll SURFACE CON0010NS 

ANGU: BEARlNG 

SAIIPLE fW,IWER 

~~ 
~~ ! i ~ il~ i ~ NUioiiER - I ~~ ~~ i ~OFWAID<IAL 

~ 50 o.s· <59.5-60.5 ft.) Ho.rd, light olivl? gray SP : 0.5' <SY 6/D, highly weotherl?d liMESTONE, SR, 
Go.s{ ~ 1- 100:.( \<BEDROCK) <ST. LOUIS LIMESTOND <396.3) : 

1=- 61 End of Soil Borehole Log a. t 60.5 Ft. -: ~ See PZ-110-SS Record of Drillhole for : 1-
1=- 62 rock descriptions ....: 
~ : 

/J:: 63 : 
-: 

~ : 
1=-64 ....: 
~ : 
~ : 
1::-65 -: 
~ : 
I- ....: 1::-66 : f:: : -::::-67 -: 
:: : 
=-sa ....: 
:: : 
= : 
=-59 -: 
= : 
=-7o ....: 
= : - : 
!=-- 71 -: l:: : 
I= ....: I=- 72 : I= : 

J:::-73 -: . : 
~74 ....: 

: ~ : 1-

LOG 
SORIHG NO. 

PZ-11D-SS 

SHEET 

5 OF 5 
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START FINISH 

Tw.tE TlWE 

13:30 14:00 

DAlE DAlE 
3/13/95 3/14/95 
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.... 

PROJECT: lAIDLAW!RI-FS 
PROJECT NO: 943-284a 
LOCATION: BAIOOETON, MO 

DESCAIPTlON 

48 
O.G-60.0 ft 

- 50 

52 

54 

56 

56 

See Soil Borehole Log 
PZ-11G-SS 

60 396.80 

Fresh.~hjc~ly bedded, light so. co 

~~;~~~~~.Q~~~;Jic 
(ST~ Louis- Fo~~~~~J;;J"c· 
~alcite veins and crystals 
observed throughout core run 
61.6-63.0 ft 

62 Porous/vuggy (up to 2 mm.) 

64 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: lAYNE-WESTERN 
DRIUER: 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & weter 
DRIWNG DATE: 3/24195·3/25/95 
DRILL RIG: CME 75 

396 80 • 

2 6000 

PZ-110-SS 
DATUM: MSL 
COORDINATES N: 1066336.1 
AZIMUTH: 0 

Sheet 1 of 4 

COUAA ELEV: 458.8 
E: 515919.7 

INCUNATlON: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

2 J,PLSM 

LOGGED: S. COSIO 
CHECKED: B. TlLTON 
DATE: 5/24/95 

• 

J,I,R 

J,I,R 

• J,I,R 

J,!,R 

'J,I,R 

J,I,R 

Golder Associates 

1 -
' 
' 

' 
1 

l 
-



PROJECT: l.AJDLAW/RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTlON 

64 60.0-70.4 fl 
Fresh, thickly bedded, light 
olive gray (5Y 6/1), fine 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Calcite veins and crystals 
observed throughout core run 

65.0 ft. 
66 2 mm. pyrite layer 

66 

69.4-70.4 ft. 
Porous/vuggy. voids up to 
3 mm., abundant veins of 

70 pyrite/calcite 

70.4-70.9 M:. 
Ught olive brown (SY 4/4), 
Claystone 
70.9-75.0 M:. 
Fresh, thickly bedded, light 
olive gray (SY 6/1), very 
fine grained, medium strong, 

72 ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Abundant i-2 mm. pyrite veins, 
porous, some small < 1 mm. 
calcite crystals, iron 
staining in places 

74 

i I bedded, light 
i gray 6/1), f-m 

grained, med'1um strong, 

76 
DOLOMITIC UMESTONE, 
(ST. LOUIS FORMATION) 
Abundant pyrite crystals and 
calcite veins up to 3 mm., 
stylolites common 

78 

79.7-80.8 M:. 
Highly weathered, Dolomitic 
Limestone with very large 80 calcite crystals (up to 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: lAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·11 0-SS Sheet 2 of 4 

COLLAR ELEV: 458.8 BORING METHOD: NX Core & water 
DRILLING OA TE: 3/24/95-3/25195 
DRILL RIG: CME 75 

LOGGED: S. COSIO 
CHECKED: B. TILTON 
DATE: 5/24/95 

J,I,R (2) 

J,I,R 

Core Loss 

J,!,R 

J,I,R 

J,!,R 

J,I,R 

J,P~SM (2) 

J,I,R 

J,I,R (2) 

J,I,R (2) 

DATUM: MSL 
COORDINATES :.1 1068336,1 
AZIMUTH: 0 

E: 51&119.7 
INCUNATlON: -00 

Core Loss 
Reason unknown 

3/24/95 @ 16:15 
Began coring Run 2 

J/24/95@ 17:15 
Began coring Run 3 

Golder Associates 



PROJECT: lAIDlAW!Rl-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

thickly 
olive gray (5Y 4/1), 

micro-crystalline, medium 
strong, LIMESTONE, (ST. LOUIS 

82 FORMATION} 

84 

" 

" 

9D 

92 

Stylolitic, some pyrite 
crystals in clay filled 
jomts, abundant argillaceous 
partings 

87.0-89.4 ft 
Interbedded layers of 
Argillaceous limestone 
and Arenaceous 
limestone 

89.2-90.8 ft. 
Abundant calcite veins 
(1·2 mm.) and abundant pyrite 
crystals 

90.7-92.8 ft 
Fossiliferous with abundant 
argillaceous partings 

93.4-98.4 ft. 
Fresh, thickly bedded, light 

94 
olive gray (5Y 6/1), fine 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Few calcite veins and some 
calcite crystals 
Few interbedded layers of 
Dolomitic limestone 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING METJ-100: NX Core & water 
ORILUNG DATE: 3/24/95-3/25/95 
DRILL RIG CME 75 

J-Jotll PL-P1anar 
F-F;a..tt C-Curved 

U-U~a~ 
ST-S1epped 
1-lrregul..-

eoo 

PZ-11 0-SS 
DATUM· MSL 
CCX:::RDINATES N: 1068336_ 1 
AZIMUTH 0 

Fe-FtOxide 
~ 

CL-ctay lnM z ~ 

CH..Chlorite ffix ~ 
~ [;j H-H!Ialed Iw z 

ORF·O/~~ Fmod ~0 w 0 
~z ~ ?; 

~ w-
00 3 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,Cl 

0 
~ 

~ g 
~ X z w 
5 0 
~ ?; 

Sheet 3 of 4 

COLL.AA ELEV: 456.8 
E: 515919.7 

INCUNATION: ·BO 

NOTES 
WATER lEVELS 

INSmUMENTAT:CN 

3/25/95@ 8:15 
Began coring Run 4 

LOGGED·. S. COSIO 
CHECKED: 8, -nLTON 
DATE: 5/24/95 

Golder Associates 



PROJECT: LAJDlAW!Rf·FS 
PROJECT NO: 943-2648 
LOCATION: BRIOOETON, MO 

DESCAIPTlON 

00 93.4·98.4 ft 

98 

Fresh, thickly bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION} 
Few calcite veins and some 
calcite crystals 
Few interbedded layers of 
Dolomitic limestone 

98.4-112.8 ft 
Fresh, medium to thickly 
bedded, light olivo gray 
(5Y6/1), tine grained, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolites common 

It 
100 I Abundant calcite crystaJs up 

to3mm. 

102 

104 

100.4-100.7 ft 
Argillaceous partings 

103.6--107.5 ft 
Slightly weathered limestone 

104.8-106.8 ft. 
Abundant pyrite and quartz 
veins up to 2 mm. 
105.0-109.0 ft. 
Few calcite veins <2 mm., 
but large (5-10 mm.) 

106 calcite crystals 

10S 

110 

112 

DEPTH SCALE: 1:2 
DRIWNG CONTRACTOR: LA YNE-WESTEAN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-11 0-SS Sheet 4 of 4 

COll.AA ELEV: 459.8 BORING METl-IOD: NX Core & water 
DRIWNG DATE: J/24/95-.3/25/95 
DRILL RIG: CME 75 

J.Join\ 
F·F..u:t 

PL·Pianat 
C-Curved 

LOGGED·. S. COSiO 
CHECKED: B. TILTON 
DATE: 5/24/95 

FliiO·FeOX!de 
CL-Ciay lnfoll 
CH.Ctiortle 
H-Healild 

DATUM MSL 
COORDINATES N' 1008J3G.t 
AZIMUTH: 0 

" z I 
~X ~ 

" X ww z w 

D 
< 
D 
~ ~ 

E: 515919.7 
INCUNAl10N; ·90 

GRF-Gravi,jj Fi&&d 
Io w D ~ 

~ 
NOTES 

~~ "' ,; z 

TYPE AND 
SURFACE 

DESCRIPTION 

J,I,CL 

J,I,CL(3) 

J,I,R 

J,I,R (2) 

J,I,A 

J,PL,SM 

J,I,Cl 

J,I,R 

J,I,A (3) 

~ iS D 
~ 

m 
~ ;; 

0 oooo 
oo.noao.n ,_..,..,_ 
No>,....., 
a: a: a: a: 

WATER LEVELS 
!NSTRUME,"fTAnON 

3/25/95 @ 9:10 
Began coring Run 5 

Golder Associates 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

SOIL 

LA!DLA'w'/OU2 RI-FS/MD 
\JEST LAKE LANDFILL. 

OPERABLE UNIT 2 

NORTHING: 1068600 

<0.0-5.0 FtJ Top 4 f't., dark yellowish 
brown (lOYR 4/4), LE?o.n CLAY with sand, 
SO!"le silt and little gravel, <FILU 
BottoM l ft., dark gra.y <SY 6/D, SILT, 
with soMe black colored interl"liXing 

<5.0-10.0 Ft.) Internixed gray silt (as 
above) with gravel, sand, and SOI'lE' clay, 
<FILU 

00.0-15.0 ft.) Mottled dark gray 
<SY 4/D, greenish gray <SBG 5/D and 
dark yeHowish brown (10YR 4/4), LE'a.n 
CLAY, with soMe silt 

BOREHOLE LOG 
llORIHG NO. 

F-1-D 

SliEET 

unknown unknown 

8/S/90 8/8/90 

z 

" D 
z 
~ 
z 
=> 

0:: 
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JIIITJi/111 
LAIDLAW WASTE 8Y8TEM8 INC. 

LAIDLA\J/DU2 RI-FS/MO 
\JEST LAKE LANDFILL 

OPERABLE UNIT 2 

SOIL BOREHOLE 

4.25 inch J.D. Hollow SteM Auger 

SAUPUNG WETH00: Split Spoon 

LOG 
BOOIMQ NO. 

F-1-D 

SI<EET 

2 Of 6 

WATER 1.£\oU 
f-::::::Tl::ME:...::::.:~+---+---1f---t----j unkno*n unknown 

NORTHING: 1068600 
DA1lJM EASTING: 515805 

OR!I.L RIC 

-29 t:: 
I= 

DATE 

ELEVAT'lON -'459.0 

<15.0 20.0 f't.) Sa.ME? as o.bove with 
increasing silt content with depth 

(20.0-25.0 f't.) Top iS da.rk gro.y 
<2.5Y 4/0), SILT, with little c!a.y 
Bottar1 2 f't., gray <SY 4/1), very fine to 
fine, SAND stratified wrth darker \ayers, 

(25.0-30.0 f"t.) Dark gra.y (5Y 4/D, fine 
to ve:ry fine SAND, a little coorser tha.n 
above 

: 
: 

-= : 
...: 
: 
: 

-= 
= ...: 
= = -= 
= ..::::. 

= = -= : 
...: 
: 
: 

-= = ...: 
= 
= -= : 

...: 

= 
= -= : 

...: 
: 
: 

DATE t>I.TE 

8/5/90 

z 
::> 
0 z 
~ z 
:J 

g: 
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0 
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::J 
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Jllflli/1111 SOIL 
LAIDLAW WASTE SYSTEMS INC. 

SITE HAW£ AND l.IJCATION llRIU..OIG IIETitOO: 

4.25 inch 

' 
SNoiPI..f<C WIETHOO: 

LAIDLA\J/OU2 RI-F"S/MO 
\JEST LAKE LANDFILL 

OPERABLE UNIT 2 WATER lE'IEI. 

11IIE 

DATE 
NORTHING: 1068600 

CASING DEPTH DA11JII EAST!NG' 515805 ELE.VATION -459.0 

DRllL RIG SURFACE CON!1I110NS 
N«:LE S£ARING 

SA.IlPLE HAWWER 

~~ 

i! i I <;~ I SolloiPt£-
AND 

~~ I D£SCRIPT10N OF IIA1£RIAI. 

~ .... <30.0-32.0 ft.) Sa.ne as above . . . . 
'- .... .... 
f=- 31 

.... .. '. 
~ 

. " .. .... .... 
I- .... 
!::.. 32 

.... . . . . .... 
r= . . . . .... 
1- .... <32.5-·34.5 ft.) Sar1e o.s above 

. t_33 
.... .... 
' ... - .... 

,:: .... .... 
~34 

.... .... .... 
~ ' ... .... 
1- .... 

<34.5-36.5 Ft.) Gray CSY 5/D, fine to .... 
~35 .... very fine SAND, contains little grave\, .... 
r:: .... up to 1/4 in. in dia.. bottoM 3 in. .... .... 1- .... 
~36 .... .... 
r:: .... .... .... - .... 
=-37 

.... .... .... 
= .... 

' ... - .... <37.5-39.5 Ft.) Gray <5Y 5/1), fine to .... 
=-38 

.... very nne- SAND, very dense (without . . . . 
= .... gravel> 

'''. ... ' - ... ' 

=-39 
.... .... 

= 
.... .... . ' .. - .... C39.5-4L5 Ft.) Sane as above, but not as 

=-40 
.... 

dense, although density seeMS higher than . . . . 
'= ' ... blow counts indicate . . . . .... - .... 
f=- 41 

.. '. .... . . . . 
= 

.... .... 
1- .... 
1::.. 42 

.... .... .. '. 
~ '.'. .... 
.... .... 

(42.5-44.5 Pt.) Gray (5Y 5/1), very Fine .... 
~43 . ' .. to coarse, poorly grade-d SAND, with tro.ce . . . . 
1- .... of fine gro.vel 

··- .... - .... .... ... ' 

1-44 
.... .... 

1:::: 
.... 
~ (44.5-46.5 FtJ Sa.l'le o.s above 1- .... . . . . 

BOREHOLE LOG 
fiORlHG NO. 

J.D. Hollow Stel'l Auger F-1-D 

Sli£ET 

Split Spoon 3 or 6 

DRIWNG 

START FINISH 

TillE 1111£ 

unknown unknown 

DATE DATE 

8/5/90 8/8/90 

~ 

I 
RElWIKS 

= = -= 
= -= 
= : 

-= : 
-= : 
: 

-= : 
-= : 
:: 

-:: 
= -= 
= = -= 
= -= 
= = -= :: 
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-= : 
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JIII/I JIII SOIL 
LAIDLAW WASTE SYSTEMS INC. 

sm: HAllE AND LOCATION DRIWNG IIElHO&. 

4.25 inch 
"""" 

SAAIPLIHG I4E1HOO: 

LAIDLA\J/OU2 RI-FS/MO 
\JEST LAKE LANDFILL 

OPERABLE UNIT 2 WAIDI LEV!l. 

llWE 

DATE 
NORTHING: 1068600 

CASING llEP1H !lATVIA EASTING: 515805 B.EVATlON _.459.0 

OAIU. RIG SURFACE CON0010NS 
AHCLE B£AAlNC 

SAIIPlE IW.tWER 

m~ 

~~ I i i!~ i SAWI'I£ Nt.INBER -~~ ~i!i I llESCRll'liON OF IIAn:RIAL 

= .... 
(44.5·~46.5 Ft.) Sane as above .... . . . . - .... .... 

i=-46 
.... . . . . 

= 
.... .... ... ' - .... 

=-47 
.... .... 

i= 
.... .... .... 

I= .... 
-"" . . . . 

-48 .... . . . . .... 
,_: .... .... 
~49 

.... .... 
' ... 

I= .... .... 
1- .... (49.5-51.5 ft.) Tap is S0.1"1E' as above 

~50 
.... .... Bottor1 12 in., dark gray (5Y 4/D, very ... ' 

fine to fine SAND, with sane very dark I= .... .... gray layers(?), stro. tified or interr1ixed 1- ... ' .... en 
~51 .... .... 
I= .... .... 
1-

.... .... 
~52 

.... .... 
I= .... .... .... 
1- ' ... 
I=- 53 

.... . . . . .... 
I= .... . . . . 
1- .... 
1=-s4 

.... .... . . . . 
I= .... 
1- ~ (54.5-56.5 ft.) Upper"' 3 l/2 in., very 

1=-s5 ~ 
dark gray C2.5Y 3/0), leon CLAY, with 

I= sane sand 
Botton, very dark gray, very f'ine to 1- coarse, stratified SAND, fine piece of 

l=-5s ~. wood 

I= .... . . . . 
1- .... 
1=- 57 

.... . . . . .... 
I= .... .... 
1- .... 
1=-ss 

.... .... . . . . . I- .... - .... .... .... 
<59.5-6L5 Ft.) Very dark gray -59 

.... .... 
(2.5Y 3/0), very fine to coarse, poorly I= .... .... gr"'aded SAND .... 

I= .... . . . . 

BOREHOLE LOG 
llOOIHQ NO. 

J.D. Hollow Sten Auger F-1-D 
SHEET 

Split Spoon 4 or 6 

DRIWNG 

START FINISH 

TIM£ TIWE 

unknown unknown 

DATE DATE 
8/5/90 8/8/90 

~ 
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IIJ/1111 SOIL 
LAIDLAW WASTE SYSTEMS INC, 

SITE twjE AHD LOCATION !lRIIJ.ING IIEIHOO; 

4.25 inch 

I 

- IIEIHOO; 

LAIDLA\.//OU2 RI-rS/MO 
\JEST LAKE LANDr!Ll 

OPERABLE UNIT 2 
WATER 1.£\/El. 

TWE 
DATE 

NORTHING: 1068600 
CA5ING DEP1li DATl.IM EASTING' 515805 ELEVATION '459.0 

DfliU. RIG SURfACE CONDI110NS 
ANGlE !I£ARlNG 

SAIIf'l£ fWjWER 

~ ~~ ! ~ i <~I SAIAPL.E NIAIIl[R 
Allll 

~ ~~ I OESCRPnOM Of' MATERIAL 

~ 
.... (59.5-61.5 ft.) Ver-y clo.rk gro.y . . . . .... (2.5Y 3/0), very fine to c::aa.rse, paor(y f-- .... 

gro.ded SAND 1=- 61 
.... .... .... 

~ .... .... 
f-- .... 
l=-s2 

.... 
' ... .... 

~ 
.... .... .... 

~ .... .... 
. 1:::-63 .... .... .... - .... .... 

i=-64 

~ f: <64.5-66.5 ft.) 2 Ln. very fine to fine, 
very dark gra.y SAND 1- 2 in. very fine to fine, very dark gray f:- 65 

~ 
SAND 

r= 3 Ln. very da.rk gra.y lean CLAY 

1- 112 in. fine GRAVEL, subrounded 

1=- 66 
I in. ver-y coarse to coarse, gray SAND 

r= • Botton, Fine to very Fine, very dark gray 

• • SAND 
1- • 
f:- 67 

• • • 
I= • • • 1- • • 
f:- 68 

• 
~ 

f: . ' .. .... 
1- .. '. 
1::.... 69 

.... ... ' .... 
f: .... . . . . 
'- .... <69.5-71.5 ft.) No recovery ' ... 
=-7o . . . . .... 
= .... . . . . 
f- .... 
1=- 71 

.... .... . . . . 
r= .... .... .... 
f- .... 
1=-n ' ... .... 
f: 

.... 
' ... 

<74.5-76.5 Ft.) Top is- very da.rk to dark .... 
1- .... 

gra.y (2.5Y 3/0 1;o 4/0), MediuM to very l=-73 ' ... .... Fine SAND 

r= '.'. 
Middle 3 in., very F'Ene to very coarse .... .... 
SAND with tr"ace to Uttte ver"y Fine .. - .... .... gravel 

f74 

. . . . .... Bottor1 7 on., os black to very dark gray .... 
<2.5Y 2/0 to J/0), very Fine to Fine .. '. .... SAND, with silt a.nd Or"ga.nics (black . . . . .... color") 

BOREHOLE LOG 
OOAINGNO. 

!.D. Holtow Ster"'l Auger F-1-D 

SHEET 

Split Spoon 5 Of 6 

llR1WNG 

START FINISH 
nt;E TIME 

unknown unknown 

DATE DATE 

8/5/90 8/8/90 

~ 

i 
f!EIWll(S 

= = -:: 
= -= = :. 

-= = -= = = -= ::: 
....:: 
: 
: 

-:: 
: 

....:: 
: 
: 

-:: 
: 

-= = : 
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111/JIJI/IJ/f SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE HAW£ NID IJJCATIOH OOIUlNG IIETIIOD: 

4.25 inch I.D. Hollow Sten Auger' 

SAIII'I.INGIIETIIOD: Split Spoon 

LAIDLA\J/OU2 RI-FS/MO 
\JEST LAKE LANDFILL 

OPERABLE UNIT 2 WATER l.E'IEl. 

TildE 

DATE 
NORTHING• 1068600 

CASING ll£l'1M CAruM EASTING' 515805 ELEVATION '459.0 

0011.1. RIG SURfACE CONlllllOIIS 

ANGlE 6fARlNG 

SN.IPU: HAI.IIo!ER 

m~ 

~ i ~ I ~ ~~ ~ NUWl!lER - i §~ ~! ~ I DESCRIPIION OF 14\TERW. 

i:: .. " . <74.5-76.5 f"t.) Top ·,s very do.rk to do.rk : . . . . 
i:: 

.... gray (2.5Y 3/0 to 4/0), Mediun to very 
: .... 

fine SAND ... ' 

;::- 76 .... Middle 3 in .. very fine to very coo.rse -:: .... 
SAND with trace to little very fine 

C: 
.... 

: .... 
grovel .... 

'-- .... Botton 7 in., is blo.ck to very do.rk gray -= ~77 
.... .... <2.5Y 2/0 to 3/0), very fine to fine 

: ~ 
.... 

SAND, with sat and argo.nics (black .. ". .... color) : 
1=.-78 

.. '' .... 
-:: ' ... --L. .... <78.5-79.5 ft.) Fine to coarse, poorly ... ' : ... graded GRAVEL, (round to angulur), with ... ' 

Fine to coarse sand -= f-79 ~-
very 

• : ~ ~ End of Soil Borehole Log at 79.5 ft. : ~ao NOTE' Golder received fuxed copy of origino.l -:: ~ borehole log fror1 Foth & Van Dyke. : e.. Golder re-typed log and this version r~a.y 

~81 not exa.ctly duplicate original due to -= ~ forr~o. t change and reo.dib;t;ty oP copy : 
L. received by Golder. 

: 
i=-82 -:: c : c-

!::::... 83 -= t= : 
1- : ~84 -:: t= 
t= : 
t=- 85 -= 
!:: : 
1- : 
E-86 -:: 
t= : 
~87 -= t= : 
t= : 
t=-ss -:: 
1- : .~---~ 

. 89 -= 
I= 

: 
: 
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PROJECT: l.AIDLAW!RI-FS 
PROJECT NO: 943-2848 
LOCATION: BAIOOETON, MO 

DESCRIPTION 

eo o.0-79.5ft. 

82 

84 

86 

aa 

90 

No sampling conducted 
See Foth &. Van Dyke log 
F-1-0 dated 9/1/90 
79.5-80.0 ft. 
No samples collected 

90.4-90.5 ft. 
Argillaceous partings 

Fresh, medium bedded, light 
92 olive gray (5Y 5/2), very fine 

grained, medium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 

94 

92.1-93.6 fl 
Slightly porous/vuggy, some 
calcite crystals 

DEPTH SCALE: 1:2 
DAILUNG CONTRACTOR: LA YNE·WESTEAN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 1 of 19 

BORING METHOD: NX Core B.. water 
DRILLING DATE·. J/15/95-J/21/95 
DRILL RIG; CME 75 

J--Joilt 
F-FaUI 

PL-Piarlar P-Po115hed 
C-Ci$V9d K-Siik~ 

U-UnWiating SM-5moolh 
ST-stepPod A-Rough 
!-Irregular VA-V. Rougtl 

LOGGED: S. COSIO 
CHECKED·, 8. TILTON 
DATE: 6/5/95 

DATUM MSL 
COORDINATES N: 1068620.78 
AZIMUTH: a 

Ft-FeOxido 
~ 

CL -clay lnflll z I 
CH·Chlorrto ffi['j:j 

~ 
~ [ij H-Hei!lod z 

ORF-Clravl)! RUed 
Io w 0 
~z ~ ~ ~- ~ 

~ 

" TYPE AND 
SURFACE 

DESCRIPTION 

Broken Zone 

J,U,SM 

J,PL,SM 

J,J,A 

J,I,SM (2} 

0 
~ 

~ 0 
~ 

~ 
z [;1 
6 0 
~ ~ 

COllAR EI..EV: 459.2 
E; 515850.23 

INCUNATION: -00 

NOTES 
WATER lEVELS 

INSTRUMENTATION 

End core Run 1 @ 8:20 

IF Golder Associates 



PROJECT: lAIDlAW/RI-FS 
PROJECT NO: 943-2648 
LOCATION; BRIDGETON, MO 

98 

DESCRIPTION 

, medium bedded, light 
I gray (5Y 5/2), very fine 

grained, strong DOLOMITIC 
LIMESTONE, (ST. LOUIS 

98 
FORMATION) 

102 

98.7-98.9 ft. 
Argillaceous partings 

Some calcite I 
pyrite crystals 

10<1 medium bedded, light 

106 

106 

110 

,, 

olive gray (SY 5/2), medium 
grained, medium strong, 
OOLOMITlC LIMESTONE, 
(ST. LOUIS FORMATION) 
Some stylolites, argillaceous 
partings 

106.9--110.0 ft. 
Fresh, medium bedded, light 
olive gray (SY 6/1), micro
crystalline, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
108. H08.5 ft. 
Slightly weathered, some 
stylolites, argillaceous 
partings 

110.0-112.1 ft. 
Fresh, medium bedded, light 
olive gray (SY 6/1), medium 
grained, medium strong, 
DOLOMITIC LIMESTONE, 
(ST. LOUIS FORMATION) 

DEPTH SCALE: 1 :2 
DAILUNG CONTRACTOR: lAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core 1!. water 
DRILLING DATE: 3/15/95-J/21/95 
DRILL RIG: CME 75 

J..Joint P-Pol$hod 
F-FOII.JI K-Sii1u~,-,U;Iocl 

PZ·111·KS 
DATUM: MSL 
COORDINATES N: 1008820.78 
AZIMUTH 0 

Fe-.teO::OOe-
~ 

Cl-OaylnM z I 
CH·CHonl.e ffi~ 

~ 
~ (;j H-He<Wd z 

QRF-Qravaj Filled 
Io w 0 

~~ ~ ~ ~ 
~ ~ 

TYPE AND 
SURFACE 

DESCRIPnON 

I,SM,CL 

(2) 

0 
~ 

~ 0 
~ "' ~ 

" z w 
5 0 
~ ~ 

Sheet 2 of 19 

COLLAR ELEV: 459.2 
E: 515850.2:1 

INCLINATION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

End core Run 2 @ 9:20 

End Core Run 3 @ 10:25 

LOGGED: S. COSIO 
CHECKED: B. TILTON 
DATE: 6/5/95 

Golder Associates 



PROJECT: LAIDlAW/AI·FS 
PROJECT NO: 943-2B4a 
LOCATION: BRIDGETON, MO 

114 

118 

lN 

128 

DESCRIPTION 

119.0·119.4 ft. 
Some calcite filled vugs 
(<2mm) 
119.4~120.3 ft. 
Argillaceous, weak 

123.0..127.0 ft. 
Thinly laminated argillaceous 
partings 

127.0:i36:9ft~-----,_h-lf~-;::;J=;;:::l 
Fresh, medium bedded, li~ 
olive gray (5Y 6/1), fine to 
medium grained, medium strong, 
DOLOMITIC LIMESTONE, 
(SALEM FORMATION) 

.d 127.0-128.5 ft. 
Numerous chert zones 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 3/15/95·3/21/95 
DRILL RIG·. CME 75 

J.,.Jot"rt 
F-Faut 

PL-P!an.ar P-Pobhod 
C·Curvlld K·S!io;eoslded 

SI-4-Smoolh 

LeGGED: S. COSIO 
CHECKED: B. TILTON 
DATE: 6/5/95 

PZ-111-KS 

Fot-FoOxide 
CL-Ciay lntill 
CH-o-lorrtll 
H·Hillilad 

DATUM: MSL 
COORDINATES N: 1068620.78 
AZIMUTH 0 

~ 
z ~ 

ffi(j ~ 
~ 

~ z 
GAF·Gnwel Filllld 

Io w 0 

s~ cr: ~ ~ 

3 ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

a 
<3 ]_ ~ 

~ 
1;5 z 

6 a 
~ ~ 

Sheet 3 of 19 

COllAA ELEV: 459.2 
E: 515850.23 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

127.0 ft. 
top of 

SALEM FORMATION 
encountered 

Golder Associates 



PROJECT: LAIDLAW/AI-FS 
PROJECT NO: 943-2846 
LOCATlON: BRtOOETON, MO 

'" 

130 

134 

138 

138 

1"" 

142 

DESCRIFnON 

127.0-136.9 ft. 
Fresh, medium bedded, light 
olive gray (5Y 6/1), fine to 
medium grained, medium strong, 
DOLOMITIC LIMESTONE, 
(SALEM FORMATION) 

134.4-135.4 ft 
Chen zones(< 1/2 in. thick) 

136.9-144.3 ft 
Fresh, medium bedded, light 
olive (5'( , fine 

layer 
137.0 ft 
Stylolites 
138.G-139.4 ft 
Numerous stylolites 

139.4-141.8 ft 
Four chert zones 
(1-5 in. thick) 

142.9 and 143.8 ft. 
Ught olive gray (SY 6/1), 
arenaceous DOLOMITE layers 
{ < 4 in. thick) 

DEPTH SCALE: 1:2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 4 of 19 

BORING METHOD: NX Core & waier 
DRILLING DATE: 3/15/95-J/21/95 
DRILL RIG: CME 75 

LOGGED: S. COSIO 
CHECKED: B. Tll TON 
DATE: 6/5/95 

B,P,SM (2) 

J,I,A 

B.PLSM 

J,I,SM (2) 

DATUM: MSL 
COORDINATES N: 106a620.78 
AZIMUTH. o 

COLLAR ELEV: 459.2 
E: 515850.23 

INCLINATION; -80 

139.4-141.8 ft. 
Very slow drilling 

3/15/95@ 15:00 
Stop drilling for the 
day 
3/20/95 @ 7:30 
Began Run a 

Golder Associates 



PROJECT: LAJDLAW/R!·FS 
PROJECT NO: 94a·2648 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

chert nodules 
(5-10 mm. dia.). some thin 
chert layers (<2 in. thick) 
149.3-149.6 ft. 
Chert layers 
149.7 ft 

150 Coarse calcite crystals 
(<1/2 in. dia) 

152 

152.5-153.5 ft. 
Porous zone, open vugs 
(<1 in. dia.) 

153.4 and 154.2 ft. 
Chert layers (<5 in.) 

155.8 and 156.9 ft. 
156 Chert layers (<5 in.) 

158 

157.5-174.5 ft 
Fresh, thinly bedded, light 
olive gray (SY 6/1 ), fine 
grained, medium strong, 
ARENACEOUS DOLOMITE, 
(SALEM FORMATION) 
Few chert nodules, (-5 mm.). 
scattered chert (thin layers 
of chert <3 mm.) 

159.5-159.8 ft. 
Chert layer 

DEPTH SCALE: 1 :2 
DRIWNG CONTFIACTOA: lAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS 
BORING METHOD: NX Core S. water 
DRILUNG DATE: J/15195-3121/95 
DRILL RIG: CME 75 

P·Po&hed 
)(.S$(~ 

SMoSmooth 

"'""""' VR·V. Rough 

F~>-Ffl();o:jde 

CL·O<I)'lnftll 
CH-CI-klnt& 
H·H&aled 

DATUM: MSL 
COORDINATES N: 1068620.76 
AZIMUTH 0 

~ 
z I 

"x ~ 
(!) X ww z w 

GAF·Gravel F,nad 
ro w 0 

~~ ~ ~ ~ 

" "' 
TYPE AND 
SURFACE 

DESCRIPTION 

J,C,SM 

J,PLSM 

0 
~ 

i 0 
~ 

~ 
i;:i z 

6 0 
~ ~ 

Sheet 5 of 19 

COL.lAFI ELEV: 469,2 
E: 515850.23 

INCUNATJON: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

LOGGED: S. COSIO 
CHECKED: B. TIL TON 
DATE: 6/5/95 

Golder Associates 



PROJECT: lA!DlAWIRI·FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

160 

162 

164 

166 

168 

DESCAIPTlON 

157.5-174.5 ft. 
Fresh, thinty bedded, light 
olive gray (5Y 6/1), fino 
grained, medium strong, 
ARENACEOUS DOLOMITE, 
(SALEM FORMATION) 
Few chert nodules, (-5 mm.), 
scattered chert (thin layers 
of chert <3 mm.) 
160.5-160.7 ft. 
Chert layer 
161.5-161.7 ft 
Chert layer 

163.3-163.6 ft 
Calcite crystals layer 
(large crystals) 

170 Scattered chert clasts 
throughout the sample 
170.0-171.5 ft. 

172 

174 

Zone showing moderate 
porosity, open wgs 
(<2mm.) 

172.8-173.2 ft. 
Conglomerate limestone with 
shale fragments 
173.2-174.5 ft. 
Abundant fossil fragments 
replaced by silica 

174.5-176.6 ft. 
Fresh, thickly bedded, pale 
olive (10Y 6/2), fine to 
medium crystalline, strong, 
AAGILACEOUS LIMESTONE, 
(SALEM FORMATION) 
Abundant fossll fragments 

DEPTH SCALE: 1:2 
ORIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRillHOlE 
BORING METHOD: NX Core & water 
DAILUNG DATE: 3115J95.J/21/95 
DRILL RIG: CME 75 

J..Joint PL·f"'llrw p.pohhed 
F·Faut C·Cl..r>'lld K-SI!I<ensided 

PZ-111-KS 

F&-FaOxido 
Cl-Ciay lntill 
CH-Ctk>ti!o 
H-Haaled 

DATUM: MSL 
COORDINATES N: 1068620.78 
AZIMUTH 0 

~ 
z I 
~X ~ 

" [;j ww z 
GAF·OravE!I Filli:!d 

Io w 0 
s~ ~ ~ ~ 

• m 

TYPE AND 
SURFACE 

DESCRIPTION 

P~SM (3) 

0 
< 
0 ]_ ~ 

~ X z w 
6 0 
~ ~ 

She<Jt 6 of 19 

COllAR ELEV: 459.2 
E: 515650.ZJ 

iNCLINAnON: -90 

NOTES 
WATER LEVELS 

INSTRUME':NTAnON 

Most fractures observed 
are characterized as 
drill induced 

165.1-169.5 ft. 
4-6 breaks per foot 
that were drill incuded 

LOGGED: S. COSIO 
CHECKEO: B. nL TON 
DATE: 8/5195 

Golder Associates 



PROJECT: lAJOLAW/RI-FS 
PROJECT NO: 943-28413 
LOCATION: BRIDGETON, MO 

17B 

1BO 

1B2 

1B4 

1B6 

1BB 

190 

DESCRIPTlON 

176.&179.1 ft. 
Fresh, medium bedded, pale 
olive (1DY 6/2), fine to 
medium grained, strong, 
SILICEOUS LIMESTONE, 
(SALEM FORMATION) 
Abundant fossil fragments 

179.1·184.5ft. 
Fresh, thickly bedded, pale 
olive (10Y6/2), fine to 
medium coarse, strong, 
ARENACEOUS LIMESTONE. 
(SALEM FORMATION) 
Abundant fossil fragments 
Some layers of grayish yellow 
(SY 8/4), clay materiaJ 

184.5·188.5 ft. 
Fresh, medium bedded, 
yellowish gray (5Y 7/2), 
f-c grained, strong 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 
Some fossil fragments, and 
some grayish yellow (5Y 2/4), 
clay material layers 

188.5-194.5 ft. 
Slightly weathered, pale 
olive {10Y 6/2), medium 
bedded, very coarse, strong, 
BIOCLASTIC LIMESTONE. 
(SALEM FORMATION) 
Few chert nodules, few 
stylolites in bottom 4 ft., 
abundant !ayers of grayish 
yellow (SY 8/4) clay, 
fossiliferous 

DEPTH SCALE: 1 :2 
QRIWNG CONTRACTOR: LAYNE·WESTEAN 
DR!UER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS 
BORING METHOD: NX CoreS. water 
DRILLING DATE: 3115/95-J/21195 
DRILL RIG: CME 75 

J..Joir1t PL·Pianar p.pofshed 

F·F<Ilit c-c. .• voo K·Siikensided 
U·Und~Jatrog 

ST-Stepp&d 
t-lrr~ 

Fe-Fe01<i<h! 
CL-Cay ll"llil 
CH-CI"klrile 
H-HtakKI 

DATUM: MSL 
COORDINATES N: 10688:20.78 
AllMUTH· o 

~ 
z ~ 

ffi[i'i ~ 

~ 
~ z 

GP.F-G-avel Filled 
zo w 0 

s~ ~ ~ 
" 3 ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

B,PlSM 

B,Pl,SM 

" « g 0 
~ 

~ 

i:S z 
0 0 
~ " 

Sheet 7 ot 19 

COLLAR El.EV: ~.2 
E: 515850.23 

INCLINATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Stopped driltlng for the 
day 

LOGGED: S. COSIO 
CHECKED: 8. TILTON 
DATE: 6/5/95 

Golder Associates 

l 



PROJECT: LAIOlAW/RI-FS 
PROJECT NO: 943-264(1 
LOCATlON: BAIOOETON, MO 

192 

194 

19a 

198 

200 

202 

204 

208 

DESCRIPTION 

188.5-194.5 tt 
Slightly weathered, pale 
olive (10Y6/2), medium 
bedded, very coarse, strong, 
BIOCLASTIC LIMESTONE, 
(SALEM FORMATION) 
Few chert nodules, few 
stylolites in bottom 4 tt, 
abundant layers of grayish 
yellow (5Y 8/4) clay, 
fossiliferous 

194.5-197.5 tt 
Fresh, thinly bedded, 
light olive gray (SY 6/1), 
fine grained, strong, 
ARGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 
Few chert nodules stylolitic, 
abundant fossil fragments 

197.5-204.5 tt 
Fresh, thinly bedded, light 
olive gray (5Y 4/1), fine 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 
Few chert nodules, few 
stylolites, abundant fossil 
fragments and abundant layers 
of grayish yellow (SY 8/4) 
clay throughout sample 

DEPTH SCALE: 1:2 
DAIWNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core a water 
DRILUNG DATE: 3/15/95-3121/95 
DRILL RIG: CME 75 

J...J'"'"'""" PL·Pianar P-Polshed 
F·FM c."""" ..... _ 

U-UnclUirlh;;J SM-$moolh 
ST·Steppe.d """""' " VR-V. Rough 

LOGGED: S. COSIO 
CHECKED: B. TllTON 
DATE: 6/5/95 

I 

PZ-111-KS 

Fe-F&Oxlde 
CL-Ciay lnM 
CH·Chlorile 
H-Healed 

DATUM: MSL 
COORDINATES N: 1008620.78 
AZIMUTH: 0 

~ z I 

ffix r 
~ 

~ xw z 
GRF-Gravel Fi~ed ro w " ,z "' ~ r w- w 

~ 

TYPE AND 
SURFACE 

DESCRIPTION 

" ~ 
~ 0 

~ 

r 
~ z 

iS " ~ " 

Sheet 6 of 19 

COLlAR ELEV: 459.Z 
E: 515850.23 

INCUNA TION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENT AnON 

3/21/95@ 7:30 
Water level = 20.1 It 
BGS 

Golder Associates 



PROJECT: lAJOlAW/RI·FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

208 

220 

DESCRIPTION 

204.5·210.8 ft. 
Fresh, thinly bedded, dark 
greenish gray (SGY 4/1), 
f.c grained, medium strong, 
LIMESTONE, (SALEM 
FORMATION) 
Few chert nodules, stylolites, 
few clay layers of a grayish 
yellow color, <3 mm. vugs, 
with calcite crystals 

220.2·224.3 ft. 
Slightly weathered, thickly 
bedded, light olive gray 
(SY 6/1), finely crystalline, 
medium strong, DOLOMITE, 
rNAASAW FORMATION) 

DEPT'rl SCALE: 1 :2 
DAJLLJNG CONTRACTOR: LAYNE·WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core II.. watsr 
DRILLING DATE: 3/15/95-J/21/95 
DRILL RIG: CME 75 

J..Joint PL-Pianar P·Pobhed 
F·Fru.it C-Cuved K-SiivmaiQed 

U·Undula.lng 8M-Smoolh 
ST-Siepped 

~-l·lrra~ VR.V. Rough 

PZ-111-KS 
DATUM· MSL 
COORDINATES N: 1068620.78 
AZIMUTH: 0 

F~>-F<>Oxide 
~ 

CL-Oay lr'INI z I 0 
CH-Ghlolile "'x ~ < 

~ 
1:S g 

H-Heskod ww z 
OAF -Gravel Fillad 

Io w 0 ~ 

3~ "' £; z 
~ a • w 

~ 

TYPE AND 
SURFACE g~ 

DESCRIPnoN 

Sheet 9 of 19 

COLlAR EL...EV: 4/J9.2 
E: 515850.23 

INCUNATlON: ·90 

g 
~ 
0 
~ 

0 

gg~ ··-

NOTES 
WATER LEVELS 

INSTRUMENTATION 

210.8 ft 
Encountered top of 
WARSAW FORMATION 

PL,SM,CL 

LOGGED: S. COSIO 
CHECKED: B. TILTON 
DATE':: 8/5/95 

Golder Associates 



PROJECT: LAJOlAW/AI·FS 
PROJECT NO: 943-2848 
LOCAnON: BRIDGETON, MO 

DESCRIPTION 

224 

(NI\RS,AW FORMATION) 
porous, sandy, fine fossil 

226 debris, clast supported 

22a 

230 

232 

23..3.3-236. 1 ft. 
fresh, thickly laminated, 
medium dark gray (N4), very 

2J4 fine grained, weak, 
ARGILLACEOUS LIMESTONE, 
(NARSAW FORMATION) 
Bioturbated, almost Claystone 

(NARSAW FORMATION) 
Stylolitic, greenish clay 
infl!led vug and vein 

2J8 @ 238.6 ft. 

DEPTH SCALE: 1 :2 
DAIUJNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-1 11 -KS 
BORING METHOD: NXCore & water 
DRILLING DATE: J/15/95-3!21/95 
DRILL RIG: CME 75 

PL-P1anar P·Pohhed 
C-CI..Jved K-SIIIIllsided 

ELEV 

DEPTH 

''" 

, . ...._ R--VP.-V. Aouo;t1 

I 

Fe-FoO:«Je 
CL·Clay Inti!! 
CH·Chlonte 
H-Healed 

DATUM: MSL 
COORDINATES N: 1066820.76 
AZ!MUTH 0 

~ z I 

ffix ~ 

~ [;j rw z 
GAF·Gr""el Fled ~a w a 

<' "' ~ w- ~ 

~ 
~ 

TYPE AND 
SURFACE 

DESCAIPnON 

J,I,A 

J,I,A 

J,I,SM,Cl 

J,PL.SM,CL 

J,PLR-calcite 

J,I,SM,Cl 

a 
~ 

! 0 
~ 

~ 

Ol z 
6 a 
~ ~ 

Sheet 10 of 19 

COL.U\A ELEV: 459.2 
E: 515850.23 

INCUNATJON: -90 

NOTES 

WATER LEVELS 
INSTRUMENT A noN 

LOGGED· S. COSIO 
CHECKED: B. nL TON 
DATE: 6/5/95 

Golder Associates 



PROJECT: LAlDLAW/RI-FS 
PROJECT NO: 943-2648 
LOCATION; 8PJDGETON, MO 

'"' 

'"' 

246 

248 

250 

DESCRIPTION 

244.0-250.3 ft 
Fresh. thickly bedded, medium 
dark gray (N4), coarne 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE, 
('NARSAW FORMATION) 
246.1-246.5 ft 
Argillaceous Limestone, 
stylolitic 

2521~~~ 
Fresh, thi~kty bedded, medium 
light gray (N6) to light olive 

254 

_,, 

gray (5Y 211), coarse grained, 
medium strong, FOSSILIFEROUS 
LIMESTONE, 0/VARSAW 
FORMATION) 

Fossil fragments at 
255.6 tt., few Clay 
partings, some porosity, 
vugs in lower 2 in. 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Shefrt 11 of 19 

BORING METHOD: NX Cora & water 
DRilliNG DATE: 3/15/95--J/21/95 
DRILL RIG: CME 7:l 

J.Joint 
F-Fiii.JII 

PL-Pian..- p.-
C·Cir'ied K·Sibrl!lided 
U·Undulafrog SM-Smooltl 
ST·Slllpp<:~d fi.Rouoh 
l·lrrQQUiar VR.V. Rot..og, 

w 

"" ox 
O< 

LOGGED: S. COSIO 
CHECKED·. B. TILTON 
DATE: fJ/5/95 

Fo-F~ 

CL·C~Infll 

CH·Chlorit9 
H·H11!U&d 

DATUM: MSL 
COORDINATES N: 1068620.78 
AZIMUTH: 0 

~ 
z I 
~X 

~ 

~ 
~ ww z 

0 
~ 
0 
~ 

GRF·Gl-3\/91 F~&d 
Io w 0 ~ 

~~ ~ ~ z 
~ 
~ 6 

~ ~ 

TYPE ANO 
DD 

SURFACE 00 

OESCRIPnON -· 

J,PL.SM,CL 

J,l,SM,Cl 

J,I,SM 

COUAA ElE\1: 459.2 
E; 515650.23 

INCLINATION: ·90 

~ 
~ 

NOTES 
WATER LEVELS 0 

~ INSTRUMENTATJON 

DO 
o• ·-

Golder Associates 



PROJECT: l.AJDLAW!RI·FS 
PROJECT NO; 943-2848 
LOCATlQN: BRIDGETON, MO 

256 

258 

260 

262 

264 

"' 

270 

<!'72 

DESCAIPTlON 

Some porosity, large vug @ 
258.8 ft., some smaller vugs 
elsewhere, some calcite 
filled, black organic laminae 

260.1*265.5 ft. 
Fresh, thinly to thickly 
laminated, greenish black 
(5GY 2/1), very fine grained, 
weak, DOLOMrrtC SILTSTONE, 
01'/AASAW FORMATION) 

Fresh, thickly laminated to 
thinly bedded, medium dark 
gray (N4), very fine grained, 
medium strong, DOLOMITIC 
SILTSTONE, (WARSAW 
FORMATION) 
Abundant 0. 1·0.4 ft interbeds 
of coarse crystalline 
arenaceous Dolomite 

DEPTH SCALE: i :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 12 of 19 

BORING METHOD: NX Cora & vmter 
DRIWNG DATE: J/15/95-J/.21/95 
DRILL RIG: CME 75 

J..Joi"rl 
F·FiiUI! 

LOGGED: S. CCSIO 
01ECKED: 8. TILTON 
DATE: 615.195 

J,I,SM,Cl 

J,Pl,SM,Cl 

DATUM: MSL 
COORDINATES N: 1068S20.78 
AZIMUTH 0 

COu.AA ELEV: 459.2 
E: 5156150.23 

INCUNATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Golder Associates 



PROJECT: LAIDlAW/RI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

OESCRIPTlON 

"' 

278 

278 

2BC 

'" 

284 

"'" 
DEPTH SCALE: 1 :2 
DRILUNG CONTRA.CTOA: LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 13 of 19 

BORING METHOD: NX Core 3.. water 
OR!WNG DATE: 3/15/95-J/21/95 
DRill RIG: CME 75 

J.JoWlt 
F·Fa.il 

Pl·Pianar P.Polshed 
C=-> K-Stilensidlld 
U-Unc:i!..Utrlg SM·8mc!oth 
ST-Stepped A--1-lrntgUar VR.V. Roug1 

LOGGED: S. COSIO 
CHECKED: 8. Tll TON 
DATE: 6/5195 

DATUM MSL 
COORDINATES N: 1068820.78 
AZIMUTH· 0 

Fe-F<'I'Ol009 
~ 

Cl·Ciay lntill z I a 
CH-Oiori!e ffi~ 

~ < 
~ tl 0 

H·Hellkrd z ~ 

GiAF·Gr<Ml'l Filled 
I a w a ~ 

3~ ~ 

"' 
z 

~ 5 
~ m 

~ 

TYPE AND 
00 

SURFACE o•o 
DESCRIPTION """ 

PlSM,CL (2) 

J,U,SM,CL 

J,I,SM 

~ 
tl 
a 

"' 

CXIU.AR ELEV: 459.2 
E: 515850.23 

INCUNATION! ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATlON 

Golder Associates 



PROJECT; LA!Dt.AW/Rl·FS 
PROJECT NO: 943-2848 
LOC:ATlON: BAIOOETON, MO 

208 

280 

298 

300 

302 

DESCRIPTION 

274.o-290.2 tt 
Fresh, thickly laminaled to 
medium bedded, medium light 
gray (N6) to medium dark gray 
(N4), vf-m grained, weak to 
medium strong, SILTSTONE, 
(:NARSAW FORMATION) 
Calcite filled vugs, interbeds 
of Silty to Sandy Dolomitic 
Siltstone 

f-;2"'9o'"".2""·293""."""7 ""•· ---"" 
Fresh, thickly laminated to 
thinly bedded, medium gray 
(NS), finely crystalline, 
medium stro~g~ ARENACEOUS 
DOLOMITE, fNARSAW 
FORMATION) 
Dark gray (N3) argillaceous 
laminae, bioturbated 

302.6-303.6 ft. 
Fossiliferous Dolomite 
interbed 

DEPT'rl SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE-WESTERN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core & water 
DRILUNG DATE: 3/15/95-3/21195 
DRILL RIG: CME 75 

'~""' P-Pobhad 
F-F>UI 

, __ 
'"""""""' """""' VR-V. Ra.Jg'l 

w 

~· 8~ 
0 . 

PZ·111·KS 

Fe-F~ 

CL-Oaylntill 
CH·CiioobJ 
H-He~ 

DATUM· MSL 
COORDINATES N: 1068820.78 
AZlMUTH: 0 

~ 
z ~ 

~X r 
~ 

~ ww z 
GRF-Gra\II!IFM<J 

~0 w D 
~z ~ ~ w- r 
~ 

w 

TYPE AND 
SURFACE 

DESCRIPnON 

D 
< 

~ 0 
~ 

r 
~ z 

5 D 
~ ~ 

Sheet 14 of 19 

COllAR ELEV: 469.2 
E: 515650.2:l 

JNCUNATION: ·90 

NOTES 

WATER LEVELS 
INSTRUMENTATION 

J,U,SM 

LOGGED: S. COSIO 
CHECKED: a Tll TON 
DATE: M5,195 

Golder Associates 



PROJECT: LAlOLAW/RI-FS 
PROJECT NO: G43-2846 
LOCATION: BRIDGETON, MO 

304 

306 

310 

312 

314 

DESCPJPTION 

295.2+306.8 rt 
Fresh, thickly laminated to 
thinly bedded, medium gray 
(NS), finely crystalline, 
medium strong, ARENACEOUS 
DOLOMITE, rt'/AASAW 
FORMATION) 
Argillaceous laminae, no 
porosity 

Fresh, thickly laminated to 
thinly bedded. very light gray 
(N8) to dark greemsh gray 
(5GY 4/1), f·m grained, medium 
strong, FOSSIUFEAOUS 
LIMESTONE and DOLOMITIC 
SILTSTONE, rt'/AASAW 
FORMATION) 
Interbedded fossiliferous beds 
and shaley beds 

315.2·326.7 ft. 
Fresh, thickly laminated to 
medium bedded, medium light 
gray (N6) to olive gray 

316 (SY 4/1),? to medium sand, 
medium strong, FOSSILIFEROUS 
LIMESTONE and CALCAREOUS 
SILTSTONE, CNARSAW 
FORMATION) 

318 

DEPTH SCALE: 1:2 
ORIWNG CONTRACTOR: LAYNE·WE:STERN 
DRILLER: Q, MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS 
BORING METHOD: NX Core &. water 
DRIL.l..ING DATE: 3/15/GS-3/21195 
DRILL RIG: CME 75 

J.Jorn PL·P1M\af P·Polshed 
F·Fat..il C-Gurved K~&n&idod 

U·U~ SM-Smooth 
ST·St&p?ed A·-
Hrregu!~ VR-V. Roug1 

Fe-F&Olddo9 
CL-clay lnlill 
CH..cHoota 
H-He!OOd 

DATUM: MSL 
COORDINATES N: 1068820.78 
AZIMUTH: 0 

~ 
z ~ 

ffi~ 
~ 
~ ~ z 

GRF-GravDI Fined 
Io w 0 

~!:: oc ;; 
~ 

~ 
m 

TYPE AND 
SURFACE 

DESCRIPnON 

J,PLSMC,L 

J,PL,SM,CL 

J,PL,SM,CL 

J,Pl,SM 

J,Pl,SM,Cl 

0 
< 

~ 0 
~ 

~ 
z ~ 
6 0 
~ ~ 

Sheet 15 ol 19 

COUAA ElEV: 459.2 
E: 5158.50.23 

INCUNATION: ·00 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

4/23/95 @ 15o02 
End Run 28 
Quit drilling for the 
day 
4/24/95 @ 12o00 
Begin Run 29 

LeGGED: S. COSIO 
CHECKED: 8, TILTON 
DATE: 6/5/95 

Golder Associates 



PROJECT: LAIDLAWfRI·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

322 

324 

""' 

330 

DESCRIPTION 

315.2·328.7 fl 
Fresh, thickfy laminated to 
medium bedded, medium light 
gray (N6) to olive gray 
(SY 4/1), medium sand, 
medium strong, FOSSILIFEROUS 
LIMESTONE and CALCAREOUS 
SILTSTONE, ('NARSAW 
FORMATION) 

Calcareous Shale interbeds 
<:0.1·0.5 fllhick, some 
lithographic textures, 
commonty silicified 

328.7-330_8 fl 
Fresh, thickly laminated, 
light gray (N7) to light olive 
gray (SY 6/1), clay sized to 
coarse silt sized, medium 
strong, ARGILLACEOUS 
LIMESTONE, CNARSAW 
FORMATION) 
Chert common, calcite vugs 

330.8·336.4 fl 
Fresh, thickly laminated to 
medium bedded, medium tight 
gray (N6), clay sized to very 
coarse sand sized, medium 
strong, LJTHOCLASTIC 

332 LIMESTONE and CALCAREOUS 
SILTSTONE. ('NARSAW 
FORMATION) 
Interbedded <0.1·0.3 
lithoclastic beds with clayey 
shales, silicification common, 
few stylolites 

DEP""I1"1 SCALE: 1:2 
DR!WNG CONTRACTOR: LA YNE·WESTEAN 
DRILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-111·KS Sheet 1B at 19 

COLLAR ELEV: 459.2 BORING METHOD: NX Core &. water 
DRILLING DATE: 3/15/95-3/21195 
DAJLL RIG: CME 75 

LOGGED: S. COSIO 
CHECKED: 8. TILTON 
DATE: 615/95 

J,J,SM,Cl 

J,t,A--open 

J,U,SM 

DATUM .\.1SL 
COOAOINAT!OS N: 1068620.78 E: 515850.23 

!NCUNATION: ·90 AZIMUTH 0 

Golder Associates 



PROJECT: LAIDLAW/RI·FS 
PROJECT NO: 943-2648 
LOCAnON: BRIDGETON, MD 

336 

340 

342 

346 

'"" 

350 

352 

DESCRIFTlON 

i 
calcareous dolomitic, silty 
Clay interbeds, differential 
compaction features 

350.5-350.9 tt. 
Porous 

351.6-363.8 N.. 
Porous, vuggy 

DEPTH SCALE: 1:2 
DRilliNG CONTRACTOR: LAYNE-WESTERN 
DRilLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 17 or 1e 

BORING METHOD: NX Core & water 
DRILLING DATE: J/15/95·3/21/95 
DRILL RIG: CME 75 

J.Jont 
F-FM 

Pl·P1M1at P·Pohhed 
C-CUVed K-Siil.ensid9d 
U-Undulalrlg SM-Smooth 
ST-stepped R·-,,, 

' VA-V. 

U:GGED: S. COSIO 
CHECKED: 8. TILTON 
DATE: 6/5/95 

Fe-F&Oxid!l 
CL-C!;ry lnlill 
CH·Chlorile 
H·HGaled 

DATUM: MSl 
COORDINATES N: 1068620.76 
AZIMUTH: 0 

~ z r 
ffi~ 

~ 
~ X z w 

GRF-Gravel Filled 
ro w 0 

~~ oc ~ ~ 

~ ~ 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PL.SM 

J,U,SM,Cl 

J,l,R 

J,I,R 

0 ., 
~ 0 

~ 

~ X z w 
5 0 
~ ~ 

COU.AA ELEV: 459.:2 
E: 515850.23 

INCUNATION: -eo 

NOTES 
WATER lEVELS 

INSTRUMENTATION 

343.7ft. 
Top of KEOKUK 
FORMATION 
encountered 

Golder Associates 




